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Fixed,  mobile  or  portable,  ICOM's  new  IC-725 
delivers  hand-commanding  performance.  The 
easy-tooperate  IC-725  reflects  ICOM's  world- 
renown  excellence  in  circuit  designs,  versatility 
and  dependability.  Your  enjoyment  is  ako  gua- 
ranteed with  ICCMs  one  M  vear  warranty! 

SMALL  SHE,  BIG  PERFORMANCE! 

Extraordinary  Pferfbrmaiice!  Includes;  160 
through  10  meter  operation  •  100  watts  output 

•  Shortwave  reception  from  lOOkHz  to  33MHz 

•  SSR  CW  and  AM  modes  (FM  optional)  • 
Sensitive  105db  dynamic  range  receiver  *  Low 
noise  COS  switching  •  ftnehdectaWe  RF  preamp 
and  attenuator  •  Dual  VFO's  •  Selectable 
AGC  •  Rugged  frill  duty  cycle  finals. 


GLOBE-SPANNING  OPERATION! 

Full  Featured  Operation!  26  tunable  memories 
with  Band  Stacking  Registers  which  enable  you 
to  store  a  frequency,  switch  tends,  and  return  to 
the  stored  frequency  •  10Hz  digital  frequency 
display  *  Three  timing  rates  •  Three  scan 
modes  •  Highly  effective  Noise  Blanker  •  RJT 
•  Semi-QSK  CW  •  Optional  narrow  CW 
filter  •  Built-in  AH-3  controller  •  IC-725  mea- 
sures only  9.0  x  37  x  9,4  inches  (Hf  W,  D). 

Optional  AH-3  automatic  and  remote  antenna 
tuner  for  mobile  and  portable  operation.  Plugs 

TO  IQC 


directly  into  the  IC-725,  Wide  impedance 
matching  range.  Mating  whip  unit  (AH2-B) 
bolts  to  auto's  frame,  works  80-10  meters. 
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LOOKING  FOR  AN  AUTOPATCH 
OR  REPEATER  CONTROLLER? 


PRIVATE  PATCH  V 

510SA-H 

510SA 

Auto-dialer 

90  phone  numbers 

None 

None 

Last  number  redial 

Yes 

No 

No 

Hook  flash 

Yes 

No 

No 

Programming  keyboard 

Built-in 

Plug-in 

None 

Programming  digital  display 

Yes 

No 

No 

Noise  filter 

5  pole 

2  pole 

2  pole 

Regenerated  DTMF  dialing 

Yes 

No 

No 

DTMF  decode  LED 

Yes 

No 

No 

Selectable  VOX  simplex,  sampling  simplex, 

duplex  and  repeater  controller  operati  ng  modes 

Yes 

No 

No 

Number  of  keyboard  selectable  sampling 

mode  VOX  enhancement  ratios 

8 

2 

None 

Operates  through  repeaters 

Yes 

No 

No 

Method  of  connection  to  base  radio 

Internal 

Internal 

Interna! 

or  External 

Only 

Only 

CPU  program  memory 

8k 

2k 

2k 

Busy  signal  disconnect 

Yes 

No 

No 

Dtaltone  disconnect 

Yes 

No 

No 

Selectable  three  digit  repeater  mode  on/off  code 

Yes 

No 

No 

Remotely  controllable  internal  aux  relay 

Yes 

No 

No 

Optional  CTCSS  board  available 

Yes 

No 

No 

Optional  voice  delay  board  available 

Yes 

No 

No 

Warranty 

1  Year 

6  Mo. 

6  Mo. 

When  you  compare  Private  Patch  V  to  the 

competition,  the  choice  is  clear! 


ADDITIONAL  FEATURES 

USER  PROGRAMMABLE  CW  ID 

DIAL  ANY  PRESELECTED  NUMBER  BY  PRESSING 

THE  MIC  BUTTON  FIVE  TIMES. 

COMPLETE  PATCH  STATUS  BEEPS 

FRONT  PANEL  STATUS  LEDS 

HALF  DUPLEX  PRIVACY  MODE  (with  beeps) 

SELECTABLE  CONNECT  CODE  1-5  DIGITS 

SELECTABLE  TOLL  OVERRIDE  CODE  2-5  DIGITS 

SELECTABLE  DISCONNECT  CODE  1-5  DIGITS 

SELECTABLE  TOLL  RESTRICTION: 

*-  First  digit  lockout 

i*  Prefix  lockout 

v  Digit  counting 

SELECTABLE  ACTIVITY/TIMEOUT  TIMERS 

RINGOUT 

(Receive  your  calls  in  the  mobile) 

RING  COUNTING 

(Ringout  alerts  after  pre-selected  no.  of  rings) 

REMOTE  BASE 

(Use  your  base  radio  from  any  telephone) 

LAND  TO  MOBILE  SELECTIVE  CALLING 

INTERNALLY  SQUELCHED  AUDIO 

MOV  LIGHTING  PROTECTORS 

SELECTABLE  TONE  OR  PULSE  DIALING 


Note  built-in  programming  keyboard  and  digital 
display  just  above  keyboard. 
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Connect  Systems  Inc. 


2064  Eastman  Ave.  #113  •  Ventura,  CA  93003 
Phone  (805)  642-7184  •  FAX  (805)  642-7271 
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of  the  day! 

Have  you  been  trawling  the  bounding  main  for  a  new  product?  We  have  just 
netted  it — the  TP-38  microprocessor  controlled  community  repeater  panel  which 
provides  the  complete  interface  between  the 
repeater  receiver  and  transmitter.  Scuttle 
individual  tone  cards,  all  38  EIA  standard 


CTCSS  tones  are  included  as  well  as  time  and  hit  accumulators,  programmable 

timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595.00.  The    Ip5"5.llU  each 

TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only  $59.95  DTMF  module 

additional  option  is  a  DTMF  module  for  $59.95.  This  module  allows  complete     $149.95  Digital  CTCSS  modi 

offsite  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 

deleting  poor  paying  ones,  over  the  repeater  receiver  channel 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non- volatile 
memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing,  pro- 
grammable  security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
1  year  warranty  and  is  shipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catch. 
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COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Tatt  Avenue  *  Orange,  CA  92665-4296 
Local  (714)  998-3021  ■  FAX  (714)  974-3420 
Entire  USA.  1-800-854-0547 
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MFJ  multi-mode 

data  controller 


9  modes  for  only 


$249.95 


Amateur  radio's  most  versatile  multi* 
mode  data  controller  -  the  MFJ- 1278  4ets 
you  join  the  fun  on  Packet.  AMTOR, 
RTTY*  ASCII,  CW,  Weather  FAX.  SSTV. 
Navtex  and  gives  you  a  full  featured 
Contest  Memory  Keyer  mode  . . ,  you  get 
9  modes  . . .  for  an  affordable  $249.95. 

Plus  you  get  MFJ's  new  Easy 
Mail™  Personal  Mailbox  so  you  and  your 
ham  buddies  can  leave  messages  for 
each  other  24  hours  a  day. 

You'll  find  it  the  most  user  friendly  of 
all  multi-modes.  It's  menu  driven  for  ease 
of  use  and  com  m  and  driven  for  spe  ed , 

A  high  resolution  20  LED  tuning 
indicator  lets  you  tune  in  signals  fast  in 
any  mode.  All  you  have  to  do  is  to  center 
a  single  LED  and  you  're  precisely  tuned 
in  to  within  10Hz-  and  it  shows  you 
which  way  to  tune! 

Plua  vou  get  32K  RAM,  KISS  for 
TCP/IP,"  high  performance  HF/VHF/CW 
modems,  software  selectable  dual  radio 
ports,  AC  power  supply  and  more. 

All  you  need  to  join  the  fun  is  an 
MFJ- 1278,  your  rig  and  any  computer 
with  a  serial  port  and  terminal  program, 

You  can  use  the  MFJ  Starter  Pack  to  get 
on  the  air  instantly.  It  Includes  computer 
interfacing  cable,  terminal  software  and 
friendly  instructions  ...  everything  you 
need.  Order  MFJ- 1282  (disk)/  MFJ- 1283 
(tape)  for  C-64/12S/VIO20:  MFJ- 1284  the 
IBM  or  compatible;  MFJ*  1287  for 
Macintosh,  $24.95  each. 

Packet 

MFJ's  new  generation  packet  mode 
gives  you  genuine  TAPR  software  and 
hardware  plus  many  MFJ  enhancments 
like  the  Easy  Mail™  Personal  Mailbox. 

A  new  KISS  interface  makes  the 
MFJ- 1278  TCP/IP  compatible. 

Extensive  tests  published  in  Packet 
Radio  Magazine  ("HF  Modem  Perform- 
ance Comparisons")  prove  the  TAPR 
designed  modem  in  the  MFJ- 1278  gives 
better  copy  with  proper  DCD  operation 
under  all  tested  conditions  than  the  other 
modems  tested. 

New  AMTOR  mode! 

Now  MFJ- 1278  has  a  new  AMTOR 
mode,  making  it  ihe  only  controller  to 
feature  nine  digital  modes. 

MFJ  1  278  transmits  and  receives 
AMTOR  and  includes  all  AMTOR  modes: 
ARQ  (Mode  Ah  FEC  and  MODE  S  (Mode  B). 

Baudot  RTTT 

You  can  copy  all  shifts  and  all 
standard  speeds  including  170.  425  and 
800  Hz  shifts  and  speeds  from  45  to  300 
baud,  Vou  con  copy  not  only  amateur 
RTTY  but  also  press*  weather  and  other 
exciting  traffic. 

You  can  transmit  both  narrow  and  wide 


shifts.  The  wide  shift  is  a  standard  850  Hz 
shift  with  mark/space  tones  of  2 125/2975 
Hz-  This  lets  vou  operate  MARS  and 
standard  VHF  FM  RTTY. 

ASCII 

You  can  transmit  and  receive  7  bit 
ASCII  using  the  same  shifts  and  speeds  as 
in  the  RTTY  mode. 

CW 

You  get  a  Super  Morse  Keyboard  mode 
that  lets  you  send  and  receive  CW 
effortlessly,  including  all  prosigns  --  It's 
tailor-made  for  traffic  handlers, 

A  huge  type  ahead  buffer  lets  you  send 
smooth  CW  even  if  you  "hunt  and  peck". 

You  could  store  entire  QSOs  in  the 
message  memories,  if  you  wanted  to! 
You  can  link  and  repeal  any  messages  for 
automatic  CQs  and  beaconing.  Memories 
also  work  in  RTTY  and  ASCII  modes, 

A  tone  Modulated  CW  mode  turns 
your  VHF  FM  rig  into  a  CW  transceiver  for 
a  new  fun  mode.  It's  perfect  for 
transmitting  code  practice  over  VHF  FM. 

An  AFSK  C  W  mode  lets  you  ID  In  CW- 

You  also  get  a  random  code  generator 
that'll  help  you  copy  CW  faster. 

Weather  FAX 

You'll  be  fascinated  as  you  watch 
WEFAX  signals  blossom  into  full  fledged 
weather  maps  on  your  Epson  or  IBM 
graphics  compatible  printer. 

Automatic  sync  and  stop  lets  you  set 
it  and  leave  ii  for  no  hassle  printing. 

You  can  save  FAX  pictures  and 
WEFAX  maps  to  disk  if  your  terminal 
program  lets  you  save  ASCII  files  to  disk- 
Pictures  and  maps  can  be  saved  to 
disk  or  primed  to  screen  in  real  time  or 
from  disk  if  you  have  an  IBM  or 
Macintosh  with  the  MFJ  Starter  Pack- 

You  can  transmit  FAX  pictures  right 
off  disk  and  have  fun  exchanging  and 
collecting  them. 

Slow  Scan  TV 

The  MFJ- 1278  introduces  you  to  the 
exciting  world  of  slow  scan  TV. 

You  can  print  slow  scan  TV  pictures  on 
any  IBM  or  Epson  graphics  compatible 
printer.  If  you  have  an  IBM  or  Macintosh 
you  can  print  to  screen  and  save  to  disk 
with  the  MFJ  Starter  Pack, 

You  can  transmit  slow  scan  pictures 
right  off  disk.  If  your  terminal  program 
lets  you  save  ASCII  files  you  can  save 
pictures  from  over-the-atr  QSOs. 


MFJ  ENTERPRISES,  INC. 

Box  494,  Miss,  State,  MS  39762 

601-323-5869  Telex:  53-4590  MFJSTKV 


You  can  transmit  and  receive  8.5+  12, 
1 7 .  24,  and  36  second  black  and  white 
format  SSTV  pictures  using  two  levels* 
Contest  Memory  Keyer 

Nothing  beats  the  quick  response  of  a 
memory  keyer  during  a  heated  contest. 

You'll  score  valuable  contest  points  by 
completing  QSGs  so  fast  youll  leave  your 
competition  behind.  And  you  can  snag 
rare  DX  by  slipping  in  so  quickly  you'll 
catch  everyone  by  surprise. 

Message  memories  let  you  store  contest 
call,  name,  QTH,  rig  info  --  everything  you 
used  to  repeat  over  and  over. 

You  get  Iambic  operation,  automatic 
incrementing  serial  numbering,  weight 
control  to  penetrate  QRM  and  more. 

More  Features 

Turn  on  your  MFJ- 1278  and  it  sets 
itself  to  match  your  computer  baud  rate. 
Select  your  operating  mode  and  the 
correct  modem  is  automatically  selected- 
Plus  . . .  printing  in  all  modes, 
threshold  control  for  varying  band 
conditions,  tune-up  command,  lithium 
battery  backup,  RS-232  and  TTL  level 
serial  ports,  watch  dog  timer,  FSK  and 
AFSK  outputs*  output  level  control, 
speaker  jack,  key  paddle  jack,  test  and 
calibration  software,  Z^SOat  4.9  MHz,  32K 
EPROM,  and  socketed  ICs.  FCC  approved. 
9x1% x9V*  in.  12VDCorllOVAC 
Get  yours  today  and  join  the  fun  crowd! 

New  Firmware  Update 
A  new  KISS/AMTOR/Naviex  Firmware 

update  is  available  to  MFJ*  1278  owners. 
MFJ's  powerful  update  is  the  most 

reasonably  priced  mulit-niode  upgrade 

by  any  manufacturer.  Contact  your 

dealer  or  MFJ  for  yours  today! 


MFJ  Packet  Radio 

MFJ  1274 

•|40M 

MFJ-1270B 

s12995 

MFJ-  1270B  super  clone  of  TAPR's 
TNC-2  give  you  more  features  than  any 
other  packet  controller  -  for  $129.95, 

You  can  double  your  fun  by  operating 
both  VHF  and  HF  packet  because  you 
get  high  performance  switchable 
VHF/HF  modems. 

You  get  the  Easy  Mall™  Personal 
Mailbox  with  soft-partitioned  memory 
so  vou  and  your  ham  buddies  can  leave 
messages  for  each  other  24  hours  a  day. 

In  MFJ's  new  We  FAX  mode  you  can 
print  full  fledged  weather  maps  to 
screen  or  printer  and  save  to  disk  using 
an  IBM  compatible  or  Macintosh 
computer  with  an  MFJ  Starter  Pack. 

A  new  KISS  interface  lets  you  run 
TCP/IP.  They  also  come  NET  ROM 
compatible  -  no  modification  neededl 

You  also  get  32K  RAM.  a  one-year 
unconditional  guarantee  and  you  can 
use  12  VDC  or  the  included  1 10  VAC 
power  supply. 

For  dependable  HF  packet  tuning,  the 
MFJ- 12 74  gives  you  a  high  resolution 
tuning  indicator  that's  accurate  to 
within  10  H2  -  and  itsonly  $20.00 
more.  Add  $5  each  shipping/handling. 


FOR  YOUR  NEAREST  DEALER 

or  to  order  call  toll  free 

800-647-1800 

One  Year  Unconditional  Guarantee 


MFJ  *  *  *  making  quality  affordable 
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Number  1  on  your  Feedback  card 


Welcome,  Newcomers! 


VHF-AND-ABOVE  ANTENNAS 

VHF  is  not  just  a  name  for  the  band  of  TV 
channels  from  2  to  13,  It  means  Very  High 
Frequency,  and  it  applies  to  that  band  of 
frequencies  from  30  MHz  to  300  MHz.  Of 
course,  the  frequencies  for  TV  channels  2-13 
are  contained  in  this  range,  as  well  as  many 
other  services,  The  amateur  radio  service  has 
three  VHF  bands,  and  many  bands  above 
VHF.  The  next  segment  of  the  spectrum 
above  VHF  is  UHF  (300-1000  MHz),  and 
above  that,  the  microwave  bands  (1000- 
300,000  MHz). 

73  Magazine  has  in  the  past  devoted  issues 
to  antennas  covering  the  whole  radio  fre- 
quency spectrum.  The  subject  of  antennas 
has  become  so  broad,  however,  that  we  can't 
begin  to  do  justice  to  its  entirety  in  a  single 
issue.  Therefore,  this  issue  focusses  on 
VHF-and-above  antennas,  and  the  Septem- 
ber issue  will  focus  on  antennas  for  30  MH2 
and  below. 

From  Heah  to  Theah 

Why  divide  the  spectrum  at  30  MHz?  The 
reason  is  that  propagation  characteristics 
change  radically  at  this  point.  The  iono- 
sphere refracts  waves  below  30  MHz  back  to 
Earth,  which  in  turn  refracts  the  waves  back 
to  the  ionosphere.  Waves  often  travel  around 
the  Earth  in  this  vertical  zig-zag  pattern.  It  is 
this  kind  of  propagation — sky  wave  propaga- 
tion— which  allows  us  to  hear  transcontinen- 
tal shortwave  stations,  and  distant  AM  sta- 
tions at  night. 

Waves  above  30  MHz  pierce  the  iono- 
sphere and  zip  out  into  the  Cosmos,  Unsus- 
pecting alien  societies  in  different  solar  sys- 
tems may  heai*  all  about  a  VHFer*s  new  rig  or 
the  latest  Star  Trek  film.  Earth-bound  VH- 
Fers,  however,  have  to  hear  about  it  via  the 
tropospheric  wave.  This  wave  is  useful  only 
when  there  is  a  direct  clear  path  between  the 
transmitter  and  receiver.  This  is  the  kind  of 
propagation  used  for  television,  or  between  a 
hum's  mobile  transmitter  and  a  repeater. 
Normally,  only  line-of-sight  tropo  propaga- 
tion is  available  to  VHF-and-above  enthusi- 
asts. 

However. .  . 

One  late  spring  night  I  was  watching  Chan- 
nel 5  on  TV,  which  normally  receives  a 

Boston  station  located  about  80  mites  away 
from  my  home.  All  of  a  sudden,  I  was  hearing 
(though  not  seeing  well)  strictly  Canadian 
news.  After  a  few  minutes,  the  TV  station 
identified  its  location  as  Ottawa— over  300 
miles  away!  For  a  brief  period,  its  signal 
overrode  the  Boston  station  located  onlv  a 
quarter  of  the  distance  away.  How  could  this 
happen? 

We  chose  this  month  for  VHF-and-above 
antennas  for  a  very  good  reason.  The  spring 
and  summer  in  the  Northern  Hemisphere, 
with  all  its  active  weather,  creates  conditions 
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which  allow  VHF-and-above  tropo  waves  to 
propagate  well  beyond  line-of-sight— some- 
times thousands  of  miles! 

The  most  common  DX  VHF-and-above 
propagation  mode  is  tropospheric  bending 
and  ducting*  The  above-mentioned  Ottawa 
station  came  into  southwestern  New  Hamp- 
shire through  a  tropo  duct.  Another  useful 
mode  is  sporadic  E. 

There  are  other  DX  VHF-and-above  prop- 
agation modes  which  occur  throughout  the 
year,  but  the  two  above  produce  the  most 
spectacular  DX  with  even  a  relatively  simple 
station  set-up. 


Go  Forth  and  Propagate 

Fascinated  with  VHF-and-above  propaga- 
tion and  antennas?  There  are  many  Fine 
sources  of  information  on  this,  several  of 
which  are  in  73  ,  Arliss  Thompson's  "Aerial 
View"  column  is  an  excellent  monthly  anten- 
na tutorial  for  beginners.  Chuck  Houghton's 
41Above  and  Beyond*'  column  discusses  the 
latest  happenings  in  the  world  of  VHF  and 
above,  and  it's  ideal  for  those  beyond  the 
beginner  level.  And,  of  course,  there's  The 
ARRL  Antenna  Handbook, 

Hope  to  see  you  on  VHF-and-above 
DXIffl  .    .deNSlB 


GLOSSARY 

Radio  Frequency  Spectrum— The  portion  of  the  electromagnetic  wave  spectrum 
with  wavelengths  ranging  from  30  kilometers  to  1  millimeter.  The  corresponding 
frequencies  are  10,000  cycles/second  (10  kHz)  to  3000  billion  cycles/second  {3000 
GHz). 

Propagation — The  transfer  of  energy  through  a  medium,  such  as  the  atmosphere, 
or  space. 

Ionosphere— An  upper-atmosphere  layer,  ranging  75-200  miles  above  the  Earth's 
surface.  So  called  because  molecules  at  that  level  are  ionized  (i.e.,  they  lose 
electrons)  by  solar  rays  passing  through  them. 

Sky  Wave — A  radio  wave  that  travels  up  to,  and  is  refracted  back  to  Earth  by,  the 

ionosphere.  A  single-skip  sky  wave — one  that  is  refracted  just  once  by  the  iono- 
sphere—can  travel  up  to  several  thousand  terrestrial  miles.  They  are  mainly  respon- 
sible for  worldwide  radio  communications. 

Tropospheric  Wave— A  wave  that  travels  through  the  troposphere,  the  lower  part  of 
the  atmosphere  that  extends  up  six  miles  from  the  Earth's  surface*  by  reflection. 

Repeater— A  machine  that  receives  a  signal  and  simultaneously  retransmits  it  on  a 
different  frequency.  They  are  normally  used  to  extend  the  range  of  line-of-sight 
signals.  They  are  very  popular  for  mobile-to-mobile  VHF-and-above  communica- 
tions, 

DX— MLong  Distance/*  The  distance  that  qualifies  as  DX  varies  from  band  to  band. 
VHF-and-above  DX  are  distances  well  beyond  the  range  of  line-of-sight- 

Tropospheric  bending  and  ducting — The  condition  in  which  radio  waves  are 
refracted  when  passing  through  two  layers  in  the  troposphere  that  have  sharply 
contrasting  temperatures  and  moisture  content.  A  duct  is  formed  by  a  layer  of  moist 
cool  air  over  warm  dry  air,  which  in  turn  sits  on  the  Earth,  Since  the  wave  is  retracted 
both  by  the  moist,  cool  air  layer,  and  by  the  Earth,  the  warm  dry  air  layer  acts  as  the 
duct,  or  waveguide.  Waves  of  up  to  10,000  MHz  have  travelled  hundreds  of  mites  by 
ducting.  Ducted  VHF  waves  have  been  detected  from  several  thousand  miles  away! 

Sporadic  E — This  is  propagation  whereby  sky  waves  are  refracted  by  dense  patch* 
es  of  ions  in  the  E-layer  of  the  ionosphere.  Waves  up  to  430  MHz  are  known  to  have 
been  propagated  via  sporadic  E.  Since  this  layer  is  in  the  lower  ionosphere,  wave 
skip  distances  are  shorter  (typically  400-1300  miles).  This  is  also  known  as  "short 
skip." 
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Never  say  die 


Wayne  Green  W2NSD/1 


Did  the  220  MHz  Loss 
Get  Your  Attention? 

Judging  from  some  recent  letters, 
the  August  loss  of  40%  of  the  220  M  Hz 
band  actually  managed  to  get  the  at- 
lention  of  some  old-timers.  Good  grief + 
is  it  possible  that  Wayne  may  be  right? 

Yes.  I  warned  you  that  unless  we 
made  some  substantial  changes,  the 
FCC  was  going  to  start  whittling  down 
our  ham  bands,  i  also  mentioned  that, 
once  we  lose  a  ham  band,  we  aren't 
ever  going  to  get  it  back. 

If  we'd  gone  to  the  FCC  with  a  realis- 
tic plan  for  the  use  and  development  of 
220, 1  think  we  might  have  been  able  to 
hold  on  to  it.  But  the  FCC  is  well  aware 
of  the  drop  in  new  licensees  and  the 
age  of  the  average  ham.  so  they  took 
the  practical  approach,  it  was  us  or 
UPS,  and  UPS  had  more  political  clout. 

So,  what  can  we  do? 

WeJlt  if  we  want  to  stop  the  btoooMet- 
ting,  we've  got  to  gel  some  growth.  We 
need  to  figure  out  how  to  attract  young- 
sters, or  we  re  dead. 

The  Joy  of  Building 

One  thing  we  haven't  tried  yet  is  to 
get  youngsters  interested  in  amateur 
radio  for  the  same  reasons  we  did 
when  we  were  young:  building,  I've 
been  writing  in  my  editorials  for  several 
years  asking  you  to  build  small  home 
con  si  ruction  projects  and  write  'em  up 
so  I  can  publish  them  in  73.  That's  why 
I  started  73  in  the  first  place  28  years 
ago. 

One  of  the  reasons  I  got  fired  from 
CO  had  to  do  with  my  insisting  on  pub- 
lishing const  ruction  projects.  The  pub* 
lisher  wanted  to  publish  just  monthly 
columns.  Much  cheaper.  So  when  I 


was  fired  as  editor  and  decided  to  start 
73,  my  basic  idea  was  to  publish  as 
many  construction  projects  as  1  could. 
And  I  did. 

It's  more  difficult  today,  I  grant  you. 
When  I  started  73 back  in  i960,  there 
were  over  850  ham  radio  stores,  all 
carrying  parts.  Most  of  them  had  long 
counters  of  parts  bargains,  so  we  alt 
loaded  up  with  everything  we  thought 
wed  need.  I  had  drawers  lull  of  resis- 
tors, more  drawers  of  capacitors,  car- 
tons of  tubes,  sockets,  connectors, 
jacks,  terminal  strips,  boxes  of  chassis 
and  pa  nets— plus  a  machine  shop  with 
a  metal  brake,  a  drill  press,  and  a  metat 
punch       and  I  used  'em. 

I  had  cartons  of  variables  pots,  coils, 
coif  wire,  high  voltage  wire,  power 
transformers,  audio  transformers. 
When  I  moved  to  New  Hampshire  in 
1962,  it  look  four  large  truck  loads  to 
move  all  my  stuff  up  here  I'd  been 
stocking  up  on  parts  for  25  years,  and 
you  wouldn't  believe  my  junk  box. 
Hams  used  to  bring  their  wives  (o  see 
my  Brooklyn  cellar  workshop  and  say, 
+'And  you  thought  my  ham  shack  was  a 
mess!"  I  had  four  garages  full  of  ham 
equipment  and  parts. 

I  had  surplus  by  the  ton.  Transmit- 
ters, test  equipment,  Teletypes,  receiv- 
ers, transceivers.  As  for  parts,  If  I  found 
a  bargain p  I'd  buy  a  dozen  just  in  case.  I 
had  cartons  of  toggle  switches,  mi- 
croswitches,  push-button  switches, 
slide  switches,  and  relays  of  every  kind 
from  microminiature  to  high  power 
kluges. 

Getting  Paris  for  Building 

Alas,  the  same  1963  Incentive  Li* 
censing  fire  storm  that  killed  off  the 
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growth  of  amateur  radio — and  ttiat 
killed  about  90%  of  the  ham  dealers 
and  99%  of  the  man ufacturers— also 
virtually  wiped  out  our  parts  suppliers. 
Today  you  have  a  choice  of  a  few  odds 
and  ends  from  Radio  Shack  or  some 
mail  order  houses,  such  as  Ramsey, 
and  some  surplus  houses,  such  as 
Meshna.  You  dorfl  just  go  out  and  buy 
parts  any  more. 

With  the  loss  of  our  consumer  elec- 
tronic industry  to  Japan,  the  need  for 
parts  to  be  made  In  the  US  has  almost 
disappeared,  Today  most  of  trie  parts 
we  see  are  imported  from  Japan. 
American  defense  contractors  who 
have  to  use  American-made  parts  are 
forced  in  many  cases  to  use  virtually 
custom-made  pans,  even  for  simple 
items  such  as  one- Watt  resistors.  This 
increases  the  cost  from  about  a  half 
cent  to  a  couple  of  dollars  each  Such 
are  the  insanities  of  military  contracts. 
We're  blowing  millions  on  such  crazy 
things. 

You've  read  about  the  Akihabara 
section  of  Tokyo  where  there  are  hun- 
dreds of  small  shops  selling  electronic 
parts.  The  Japanese  youngsters 
throng  to  Akihabara  by  the  thousands 
to  buy  parts  so  they  can  build.  The 
Japanese  ham  magazines  have  a 
wealth  of  interesting  construction 
projects,  which  may  be  one  of  the  rea- 
sons why  there  are  so  many  young 
Japanese  hams. 

About  the  last  bastion  for  ham  parts 
in  America  are  at  hamfests  such  as 
Dayton.  There  you'll  find  the  long  coun- 
ters piled  high  with  parts— just  about 
anything  you  could  want.  There  were 
some  in  Atlanta,  but  Dayton  is  King. 

Now  I  realize  that  getting  parts  is 
difficult,  but  I  also  know  that  if  you  want 
to  gel  them  badly  enough,  you'll  find  a 
way.  What  do  you  need  parts  for?  I 
want  you  to  get  busy  and  start  building 
small  construction  projects  and  writing 
tti  up  so  I  can  publish  them  in  73 and 
help  us  get  youngsters  into  building, 

You  have  time  to  write.  Yes<  you 
need  some  relaxation,  but  the  average 
family  watches  TV  75  hours  a  day. 
We're  not  talking  relaxation  here, 
we're  talking  wasted  fives.  It's  no  won- 
der our  kids  have  no  concept  of  work* 
ing  or  achievement.  Look  at  the  exam- 
ples we're  setting  for  themf 

If  you'd  get  at  it.  you  could  whip  up  at 
least  one  construction  project  a  month, 
I'd  not  only  pack  73  with  themT  I'd  start 
getting  ads  for  parts.  Some  en- 
trepreneurs would  start  importing  parts 
from  Japan  and  we'd  have  more  parts 
to  work  with,  Who  knows,  we  might 
eventually  gat  kids  into  building  and 
end  up  with  enough  engineers  and 
technicians  to  get  back  some  con* 
sumer  electronic  manufacturing.  The 
next  thing  you  know,  we'd  start  seeing 
some  parts  being  made  in  America 
again.  If  I  get  too  many  construction 
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TS-940S 

Competition  class 
HF  transceiver 

TS-940S-the  standard  of 
performance  by  which  all 
other  transceivers  are  judged. 
Pushing  the  state-oMhe-art 
in  HF  transceiver  design  and 
construction,  no  one  has  been 
able  to  match  theTS-940S  in 
performance,  value  and  reli- 
ability. The  product  reviews 
glow  with  superlatives,  and 
the  field-proven  performance 
shows  that  theTS-940S  is 
"The  Number  One  Rated  HF 
Transceiver!" 

■  1000(o  duty  cycle  transmitter 

Kenwood  specifies  transmit  duty 
cycle  time.  The  TS-940S  is  guar- 
anteed to  operate  at  full  power 
output  for  periods  exceeding 
one  hour,  (14.250  MHz,  CW,  110 
watts.)  Perfect  for  RTTY  SSTV. 
and  other  long-duration  modes. 

•  First  with  a  full  one-year 
limited  warranty, 

•  Extremely  stable  phase  lock- 
ed loop  (PLL)  VFCX  Reference 
frequency  accuracy  is  measured 
in  parts  per  million! 


Iniorleung 
(CW) 


CW) 
Intarlanng 
ti9nflt* 

I  SSB) 


CW   VBT 


Hi-Cur 
SLOPE   - 
TUNE 

ISSB) 


Lo-Cut 
St  OPE 
TUNE 


SSB  SLOPE  TUNE 


2. 


Dmired  ugnti 
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AF  tune  operation 

•  The  AF  TUNE  function  reduces 
rniertering  signals  and  while  noise 
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1)  CW  Variable  Bandwidth  Tuning.  Vary  the 
passband  width  continuously  in  the  CW.  FSK, 
and  AM  modes,  without  affecting  the  Center 
frequency  This  effectively  minimizes  QRM 
from  nearby  SSB  and  CW  signals 

1)  AFTune.  Enabled  with  the  push  of  a  button, 
this  CW  mterference  fighter  inserts  a  tun- 
able three  pole  active  filter  bet  ween  The  SSB/ 
CVV  demodulator  and  the  audio  amplifier  Dur- 
ing CW  QSGs.  this  control  can  be  used  to 
reduce  interfering  signals  and  noise,  and 
peaks  audio  frequency  response  for  optimum 
CW  performance. 


3}  SSB  Slope  Tuning  1 ;  *atmg  in  the  LSBand 
U$B  modes,  this  front  panel  control  allows 
independent  continuously variabfeadjuST- 
ment  of  the  high  or  low  frequency  s  lopes  of  the 
IF  passband  The  LCD  sub  display  illustrates 
the  filtering  position. 

4)  IF  Notch  Filter.  The  tunable  notch  filter 
sharply  attenuates  interfering  signals  by  as 

much  as  40  d8.  As  shown  here,  the  interfering 
signal  is  reduced:  while  tne  desired  signal 
remains  unaffected  The  notch  lilter  works  in 
all  modes  except  FM. 


•  Complete  all  band,  all  mode 
transceiver  with  general 
coverage  receiver  Receiver 
covers  150  KHz-30  fVIHz-  All 
modes  built-in:  AM,  FM, CW.  FSK. 
LSb\  USB. 

•  Superb,  human  engineered 
front  panel  layout  for  the 
DX-minded  or  contesting 
ham.  Large  fluorescent  tube 
mam  display  with  dimmer:  direct 
keyboard  input  of  frequency; 
flywheel  type  mam  tuning  knob 
with  optical  encoder  mechanism 
all  combine  to  make  the  TS-940S 
a  joy  to  operate. 

»  One-touch  frequency  check 
fT-FSET)  during  split 
operations. 

•  Unique  LCD  sub  display  indi- 
cates VFO.  graphic  indication 
of  VBT  and  SSB  Slope  tuning, 
and  time. 

•  Simple  one  step  mode  chang- 
ing with  CW  announcement 

•  Other  vital  operating  func- 
tions. Selectable  semi  or  full 
break-m  CW  (QSK).RIT/XIT,aH 
mode  squelch,  RF  attenuator,  filter 
select  switch,  selectable  AGC, 
CW  variable  pitch  control,  speech 
processor;  and  RF  power  output 
control,  programmable  band 
scan  or  40  channel  memory  scan, 


Optional  accessories: 

•  AT^ 940  full  range  (160-10m)  automatic 
antenna  tuner  *  SP-940  external  speaker 
with  audio  filtering  •  YG-455C-1  (500  Hi). 
YG-455CN-1  (250  Hil  YK-88C-1  <500  Hz)  CW 
filters;  YK-88A-T  (6  kHz)  AM  filter  *  VS-1  voice 
synthesizer  *  SO-1  temperature  compensated 

Complete  service  manuals  are  available  for  at!  Kenwood  transceivers  and  most  accessories 

Specifications,  features,  and  prices  are  subject  to  change  without  notice  or  obligation. 


crystal  oscillator  •  MC-43S  UP/DOWN  hand 
mic.  •  MC-60A.  MC-80.  tVSC-85  deluxe  base 
station  mics.  •  PC-1A  phone  patch  •  TL-922A 
linear  amplifier  •  SM-220  station  monitor 
•  BS-8  pan  display  •  SW-200A  and  SW-2000 
SWR  and  power  meters  *  IF-232C/IF  10B 
computer  interface 


KENWOOD 

KENWOOD  USA  CORPORATION 

2201 E,  Dominguez  St,  Long  Beach,  CA  90810 
P.O.  Box  22745,  Long  Beach.  CA  90801-5745 


Double  Take ! 


TM-621A/721A 


144/220  and  144/450  MHz 
FM  Dual  Banders 

Once  again,  Kenwood  brings  you 
another  Dual  Bander  First!  The 
TM-621A  is  the  first  144/220  MHz  FM 
Dual  Bander  The  Kenwood  TM-621A 
and  TM-721A  (144/450  MHz)  re- 
defines the  original  Kenwood  "Dual 
Bander"  concept.  The  wide  range  of 
innovative  features  includes  a  dual 
channel  watch  function,  selectable 
full  duplex  operation,  30  memory 
channels,  extended  frequency 
coverage,  large  multi-color  dual 
digital  LCD  displays,  programmable 
scanning,  and  more! 

•  Extended  receiver  range  (138.000- 
173.995  MHz)  on  2  m;  70  cm  coverage 
is  438.000-449.995  MHz;  1-1/4  m  cover- 
age is  215-229,995  MHz.  (Specifications 
guaranteed  on  Amateur  bands  only  Two 
meter  transmit  range  is  144-148  MHz. 
Modifiable  for  MARS/CAR  Permits 
required.) 

•  Separate  frequency  display  for 
"main 'and  "sub-bandf 

•  Call  channel  function.  A  special 
memory  channel  for  each  band  stores 
frequency,  offset,  and  sub-tone  of  your 
favorite  channel.  Simply  press  the  CALL 
keyt  and  your  favorite  channel  is  selected! 

Optional  Accessories: 

•  RC-10  Multi-function  handset/remote 
controller  *  PS-430  Power  supply  •  TSU-6 
CTCSS  decode  unit »  SW-100B  Compact 
SWR/powerA/olt  meter  •  SW-200B  Deluxe 
SWR/power  meter*  SWT-1  2  m  antenna 
tuner  •  SWT-2  70  cm  antenna  tuner «  SF-40 


•  30  multi-function  memory  channels. 

14  memory  channels  and  one  call 
channel  for  each  band  store  frequency 
repeater  offset  CTCSS,  and  reverse. 
Channels  Wand  ubn  establish  upper 
and  lower  limits  for  programmable  band 
scan.  Channels  "C"  and  pd"  store  transmit 
and  receive  frequencies  independently 
for  "odd  splits* 

•  45  Watts  on  2  m,  35  watts  on  70  cm. 
25  watts  on  M/4  m.  Approx.  5  watts 
low  power, 

•  Automatic  Band  Change  (A.B.C.) 
Automatically  changes  between  main 
and  sub-band  when  a  signal  is  present. 

•  Dual  watch  function  allows  VHF  and 
UHF  receive  simultaneously. 

•  Each  function  key  has  a  unique  tone 
for  positive  feedback. 

•  Balance  control  and 
separate  squelch 
controls  for  each 
band. 


•  Dual  antenna  ports. 

•  TM-621A  has  auto  offset. 

•  Full  duplex  operation. 

•  CTCSS  encode/decode  selectable 
from  front  panel  or  UP/DWN  keys  on 
microphone.  (Encode  built-in,  optional 
TSU-6  needed  for  decode-) 

•  Programmable  memory  and  band 
scanning,  with  memory  channel 
lock-out  and  priority  watch  function, 

•  Illuminated  front  panel  controls 
and  keys. 

•  16  key  DTMF  mic.  included. 

•  Handset/remote  control  option 
(RC-10), 

•  Frequency  (dial)  lock, 

•  Supplied  accessories:  16-key  DTMF 
hand  mic  mounting  bracket,  DC  cable. 


TM-721A shown  with  optionai  flC-70. 


mobile  speaker  *  PG-2N  DC  cable  *  PG-3B 
DC  line  notse  filter •  MC-60A,  MC-80, 
MC-85  Base  station  mics.  •  MA-700  Dual 
band  (2  m/70  cm)  mobile  antenna  (mount 
not  supplied)  •  MB-tl  Mobile  bracket 
•  MC-43S  UP/DWN  hand  mic.  •  MC-48B 
16-key  DTMF  hand  mic. 


Compact  mobile  speaker  #  SP-50B  Deluxe 

Complete  service  manuals  are  avmtahie  for  aw  Kenwood  t  ransceivers  and  most  accessories. 
Specifications,  features  and  prices  are  subject  to  change  without  notice  Of  obligation 
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Home-brew 

Contest 

Deadline 


You  haven't  yet  gotten 
around  to  writing  up  your 
home-brew  project  to  submit  to 
our  Home-brew  IV  contest? 

Now  you  have  a  reprieve— we 
have  moved  forward  the  deadline 
for  article  submissions  for  this 
contest  by  three  months.  Please 
note  that  the  new  deadline  is  July 
1,  1989.  (See  announcement  in 
box,)  Ham  fame  and  fortune  still 
await  you — but  only  for  a  few 
more  months! 

Looking  West 


Atlas  Radio  Busted! 

On  January  26  1989,  Postal  Inspector  Martin  Biegelman  arrest- 
ed Michael  J.  Harrison,  36,  at  his  residence  of  431  Windsor  Place, 
Oceanside,  New  York.  Harrison  was  charged  with  mail  fraud  and 
wire  fraud.  He  was  arraigned  in  US  District  Court,  Eastern  District 
of  NY,  Brooklyn  NY  on  January  26th  1989  before  US  Magistrate 
Allyne  Ross.  Harrison  was  released  on  a  $25,000  Personal  Recog- 
nizance Bond. 

Victims  of  this  fraud  should  contact  Martin  Biegelman  via  fetter 
and  include  the  following  information;  magazine  issue  of  advertise- 
ment appearance,  product  order  date,  product(s)  ordered,  copy  of 
front  or  back  of  check  or  money  order  sent,  form  of  US  mail  used, 
whether  or  not  the  person  received  what  was  ordered,  what  repre- 
sentations or  misrepresentations  were  made  by  Michael  Harrison 
and/or  any  other  person  from  AtlasyDentron,  etc.,  what  efforts  were 
made  by  the  victim  to  contact  Harrison,  and  Harrison's  respons- 
es), and  any  other  pertinent  facts.  Please  send  this  info,  including 
copies  of  advertisements,  letters,  receipts,  etc.,  to  Martin  Biegel- 
man, Postal  inspector,  PO  Box  160,  Hickswlle  NY  1 18020160. 

Mail  fraud  and  wire  fraud  each  carries  a  five-year  prison  sen- 
tence and  a  $250,000  fine. 


Bill  Pasternak  WA6ITF's 
Looking  West  FM  column  has 
gone  bi-monthly.  Bill  has  agreed  to  become 
our  primary  QRX  news  supplier  using  the  fa- 
cilities of  the  worldwide  Westlink  all-volunteer 
organization. 

U4MIR  Comes 
To  Life 

■ 

Stations  around  the  world  have  been  re- 
porting hearing  and  working  U4MIR.  Ac- 

cording  to  Hans  ZS6AKV,  stations  in  south- 
ern Africa  worked  the  new  M/rstaiion  as  early 
as  Thursday.  February  9.  Since  then,  stations 
in  Britain,  Eastern  Canada,  and  Europe  have 
reported  contacts. 

Alex  has  made  most  of  the  contacts  on 
145.550  MHz  simplex,  and  a  few  on  145,650 
MHz  simplex.  Alex  has  kept  the  same  operat- 
ing hours  as  Musa  U2MIR— 1900  UTC  and 
later,  in  the  period  between  the  cosmonauts' 
dinner  hour  and  lights-out.  Mir's  operations 
schedule  is  on  Moscow  time,  which  is  three 
hours  ahead  of  UTC. 

Bill  VE3EFX  reports  that  the  new  opera- 
tor's name  is  Alexander,  or  "Sasha,"  His  En- 
glish is  poor  and  he  seems  to  have  trouble 
with  caHsigns — please  speak  slowly  and  dis- 
tinctly, and  stick  to  standard  ICAO  phonetics, 

Pat  G310R  reports  that  a  new  crew  will  go 
up  in  April,  and  is  now  receiving  amateur  ra- 
dio instruction.  Continue  to  QSL  via  Boris 
Stepanov  UW3AX.  PO  Box  679,  Moscow 
107207,  USSR. 

Nomad ness  Grows  I 

Those  of  you  who  have  been  reading  73  in 

88  will  be  familiar  with  Steve  Roberts 

N4RVE  and  his  roving  piece  of  tech-wiz- 


SAT's  very  deep  concern  for  pre- 
serving the  UHF  and  VHF  spec- 
trum which  they  feel  wit)  come 
under  increasing  attack  from  out- 
side commercial  interests,  such 
as  the  recent  case  on  the  1  v* 
meter  band. 

TAPR  president  Andy 
Freeborn  N0CCZ  and  the  TAPR 
board  voted  to  support  an  ama- 
teur-initiated proposal  to  the 
FCC  to  provide  for  a  no-code  li- 
cense class.  TAPR  says  it  recog- 
nizes the  controversial  nature  of 
this  issue,  but  that  it  also  feels 
the  adoption  of  a  code-less  entry- 
level  license  is  critical  for  the  fu- 
ture of  amateur  radio. 


Taiwan 
Packet 
Radio 


ardry,  the  Winnibiko  II.  Steve  and  YL  Maggie 
have  temporarily  alit  in  Silicon  Valley  while  he 
is  putting  together  the  Winnibiko  ML  This  new 
recumbent  bicycle  will  feature,  in  addition  to 
commercial  communications  devices  to  run 
his  freelance  business  from  the  road,  a  packet 
station,  HF,  2  meters,  and  an  OSCAR  Mode  B 
setup,  complete  with  collapsible  yagis.  and 
much,  much  more! 

Steve  and  Maggie  will  again  take  to  the  road 
in  the  next  few  months— and  they  are  looking 
for  free  spirits  with  the  needed  skills  to  join 
them  in  their  bicycling  odyssey!  They  plan  a 
full-lime  on-the-road  venture  with  a  variety  of 
profit  centers.  This  may  be  the  only  way  to 
make  a  Irving  by  riding  a  human-powered  ham 
shack  while  sharpening  your  professional 
skills  and  expanding  your  range  of  contacts, 
Sound  like  a  dream?  Well. .  .it  is.  Steve's 
made  this  dream  a  reality  for  five  years. 

If  this  strikes  a  chord  and  you  want  to  dis- 
cuss it,  please  write  to  Steve  ASAP  at  98  Sud- 
bury Drive,  Milpitas  CA  95035.  E-mail  users 
can  leave  a  message  for  Steve  on  GEnie.  His 
username  Is  WORDY, 

No  Code 
Rererevisited 

Two  of  amateur  radio's  premier  organiza- 
tions are  saying  the  time  has  come  for  no- 
code,  Tucson  Amateur  Packet  Radio  (TAPR), 
and  AMSAT  North  America,  both  issued  state- 
ments that  call  for  the  creation  of  a  code-less 
entry-level  class  of  amateur  license. 

After  careful  consideration,  AMSAT's 
Board  of  Directors  gave  its  unanimous  sup- 
port for  a  code-free  license  for  operation  in  the 
VHF  and  higher  bands.  The  Board  noted  AM- 


During  a  recent  visit  to  Taipei,  Taiwan, 
two  US  hams,  Wayne  Wilson  WB8TSO  and 
Denton  Bramwell  K70WJ,  took  part  in  the 
first  authorized  packet  radio  operation 
from  Taiwan.  DU1 JMG  in  Manila  was  the  first 
station  to  connect.  They  left  behind  their 
equipment  for  the  China  Radio  Association 
club  station.  Look  for  Urn  Chen,  BV2A  or 
BV2B,  on  20  meter  packet  radio. 

903  Record? 


On  27  November  1968,  Dave  Halliday 
KD5RO  worked  Al  Ward  WB5LUA  M  902 
MHz  EME  (moonbounce)  from  his  QTH  to 
establish  a  possible  DX  record  on  that 
band.  Dave's  station  consisted  of  a  10-foot 
TVRO  dish  modified  for  Az-EI  positioning,  and 
mounted  on  a  single  section  of  Rohn  25G 
tower.  He  fed  this  system  with  220  Watts  from 
N2WrCs  Hi-Spec  amplifier,  Al  WB5LUA  used 
a  24-foot  dish  fed  with  about  170W  from  a 
TWT  amp.  Terrestrial  distance  for  the  QSO: 
1239  miles. 

Rehab  Radio 
Growing 

Radio  Time  at  the  St,  Judes  Hospital  sta- 
tion in  Fullerton,  California,  will  soon  be  sup- 
plemented by  a  mini  version  of  Rehab  Radio 
at  the  nearby  Chiidrens  Hospital  of  Orange 
County.  The  radio  activities  will  be  used  to 
stimulate  confined  youngsters  and  encourage 
interaction.  Most  OSOs  will  be  held  on  2  me- 
ters for  portability. 

Needed  are  those  of  you  willing  to  spend 

Continued  on  page  1  f 
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TH-25AT/45AT 

New  Pocket  Portable 
Transceivers 

The  all-new  TH-25  Series  of  pocket  trans- 
ceivers is  here!  Wide-band  frequency  cov- 
erage, LCD  display,  5  watt  option,  plus... 

•  Frequency  coverage:  TH-25AT:  141-163 
MHz  (Rxi  144-148  MHz  (Tx)  (Modifiable  for 
MARS/CAR  Permits  required.) 
TH-45AT:  438-450  MHzl 

•  Automatic  Power  Control  (APC)  circuit  for 
reliable  RF  output  and  final  protection. 

•  14  memories;  two  for  any  "odd  split* 
(5  kHz  steps). 

•  Automatic  offset  selectron  (TH-25AT). 

•  5  Vtetts  from  12  VDC  or  P8-8  battery  pack. 

•  large  multi-function  LCD  display. 

•  Rotary  dfal  selects  memory,  frequency. 
CTCSS  and  scan  direction. 

•  T- ALERT  for  quiet  monitoring  Tone  Alert 
beeps  when  squelch  is  opened. 

•  Band  scan  and  memory  scan. 

•  Automatic  "power  off  I        l 

•  Water  resistant 

•  CTCSS  encoder  /decoder  optional  (TSU-6), 

•  Supplied  accessories:  StubbyDuk,  FB-6 
battery  pack  for  2.5  watts  output,  wall  charger, 
belt  hook,  wrist  strap,  water  resistant  dust  caps 


Optional  accessories: 

«  PB-5 72  V.  200  mAfs  NiCd  pack  for  2  5  W  output  •  PM 

72  V.  600  mAh  NiCd  pack  *  PB-7  72  V.  1100  mAh  NiCd  pack 

*  W-B 12  V  BQ0  mAJi  NiCd  for  5  W output  *  PM  72V.SO0 
mAh  NiCd  with  butlt-in  charger  ■  BC-1Q  Compact  charger 

•  BC-11  Rapid  charger  ■  BT-6  AAA  baUery  case «  DC-1/PG-2Y 
DC  adapter  ■  HMC-2  Headset  with  VOX  and  PIT*  SC-MJ5. 
16  Son  cases  •  SMC-3D/31  Speaker  rules  •  TStMi  CTCSS 
decode  unit  •  WR-1  Water  resistant  bag 

KENWOOD 

KENWOOD  U.S.A.  CORPORATION 

2201 E.  DominguezSL  Long  Beach,  CA  90810 
PO,  Box  22745.  Long  Beach,  CA  9080V5745 
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time  talking  with  children  and  QSLing  them, 
An  important  part  of  their  therapy  is  lo  pre- 
pare cards  and  letters  to  send  to  you  in  return. 
Those  taking  part  will  probably  receive  a  most 
unusual  and  certainly  very  special  QSL  but 
only  if  you  take  the  time  to  send  out  your  own 
card  after  your  QSO.  Anyone  interested  in 
this  very  worthwhile  project  should  write  to 
April  Moeit  WA60PS.  PO  Box  2508 \  Fullerton 
CA  92633,  [Ect  Nate:  April  Moell  WAdOPS  is 
the  wife  of  13  Magazine  "Homing  In"  colum- 
nist Joe  Moell  K0OV.] 

Work  In  7P-Land 


Interested  in  working  in  a  rare  DX  spot? 

VJTA  is  looking  for  someone  with  both  radio 
and  computer  expertise  to  facilitate  installa- 
tion of  equipment  both  at  telecom  in  Maseru 
and  user  sites  in  Maseru  and  rural  areas,  and 
to  train  system  users.  Interested  parties 
should  contact  Dr.  Gary  Garriott*  1815  N. 
Lynn  St ,  Arlington  VA  22209  (703)  27&  1800. 

Dateline  Moscow 


British  Polar  Trek 


At  you  read  this.  Lawrence  G4DMA  and 
Morag  GM1ILL  Howell  will  have  left  for 
Canada  once  again — to  Ward  Hunt  Island  in 

the  beginning  of  March  for  a  combination  of 
providing  communications  for  a  British  Po- 
lar expedition  and  a  6  meter  DXpedition. 

This  year,  they  have  gear  that  will  permit  them 
to  run  150  Watts  on  6  meters,  and  they  will  use 
two  rhombic  antennas  for  the  high  frequency 
links  back  to  the  United  Kingdom. 

The  group  of  scientists  making  the  polar 
assault  will  carry  British  PRG-319  military 
man-pack  radio  sets  with  the  ability  to  run  up 
to  50  Watts  PEP  out  in  the  2-4  MHz  range. 
When  not  in  communications  there,  Lawrence 
and  Morag  will  monitor  and  operate  14.345 
(the  European  VHF  Net  20  Meter  Intercom), 
28.885  MHz  (the  normal  10  meter  lo  6  meter 
crossband  channel),  50.110  MHzt  144.123 
plus  AO-13  satellite,  and  other  bands  avail- 
able to  them.  Their  callsigns  will  be  GM1ILU 
VE8  and  GM4DMA/VEB, 

All  their  communications  equipment  for  the 
trek  has  now  been  environmentally  tested  by 


Computer  viruses  are  the  lat- 
est of  typical  Western  ills  to  hit 
the  Soviet  capital.  The  viruses 
have  invaded  systems  in  at  least 
five  government-run  institutions. 
Sergei  Abrarnov,  a  computer  spe- 
cialist with  the  USSR  Academy  of 
Sciences,  told  Radio  Moscow  the 
first  computer  virus  in  the  Soviet 
Union  was  found  last  August.  Au- 
thorities traced  the  virus  source  to 
a  group  of  Soviet  and  foreign 
schoolchildren  in  a  summer  camp 
at  the  institute. 

Private  Radio 
Docket 


88-52  7 


The  FCC  has  proposed  a  one 
megahertz  expansion  of  the  6 
meter  repeater  subbands,  from 
52-54,  to  51-54  MHz.  Due  to  the 

increasing  number  of  repeaters  in 
the  6  meter  band,  the  Six  Meter 
Ctub  of  Southern  California  and  the 
Southern  California  Repealer  and 
Remote  Base  Association  (SCR- 
RBA)  filed  for  this  regulatory 
change. 

The  FCC  put  forth  an  indefinite 
commentary  period,  to  give  those 
hams  who  may  currently  use  51-52 
MHz  for  non-repeater  operation  an 
opportunity  to  preserve  the  present 
band  plan. 


$$  HOME-BREW  IV  $$ 

73  Magazine  again  invites  all  home*brewers  to  turn  their  hot 
solder  into  cold  cash  and  prizes,  and  to  get  their  name  in  print  to 
boot.  All  projects  have  a  chance  to  appear  in  the  magazine,  and  we 
will  handsomely  reward  the  authors  of  the  best  of  these. 

Now  for  the  bounty.  Ramsey  Electronics  sweetened  the  pot  from 
their  line  of  frequency  counters.  First  prize  is  $300,  a  10-year 
subscription  to  73,  and  a  CT-125  1.25  GHz  frequency  counter. 
Second  prize  is  $150,  a  two-year  sub,  and  a  CT-90  600  MHz 
frequency  counter.  Third  prize  is  $75,  a  two-year  sub,  and  a  CT-70 
525  MHz  frequency  counter.  All  this  is  in  addition  to  the  payment 
every  author  receives  for  publishing  in  73. 

Contest  Rules 

1 .  Entries  must  be  received  by  1  July  1989. 

2.  To  enter,  write  an  article  describing  your  best  home-brew 
construction  project  and  submit  it  to  73.  If  youVe  never  written  for 
73,  send  an  SASE  for  a  copy  of  our  Writer's  Gufde,  or  download  it 
from  CompuServe  (Hamnet  forum,  Library  0„  filename 
"73VVRIT").  Be  sure  to  state  on  the  submission  that  it  is  for  the 
Home-brew  IV  contest 

3.  Here's  the  real  challenge:  The  total  cost  of  your  project  must 
be  under  $73,  even  if  all  the  parts  were  bought  new.  Be  sure  to 
include  a  detailed  parts  list  with  prices  and  sources, 

4.  Our  technical  staff  will  evaluate  each  project  on  the  basis  of 
originality,  usefulness,  reproducibility,  economy  of  design,  and 
clarity  of  presentation.  The  decision  of  the  judges  is  final. 

5.  All  projects  must  be  original.  That  is,  they  must  not  be  pub- 
lished elsewhere.  There  is  no  limit  to  the  number  of  projects  you 
may  enter. 

6.  All  purchased  articles  become  the  properly  of  73 Magazine, 

8.  Mail  your  entries  to: 

73  Magazine 

WGE  Center 

70  Rte,  202  N 

Peterborough  NH  03458-1 194 

Attn:Home-BrewlV 


partial  immersion  in  liquid  nitrogen. 
Lawrence  and  Morag  will  remain  at  the  base 
camp  to  maintain  a  communications  link  with 
the  outside  world,  and  carry  out  scientific 
experiments.  Sir  Randolph  Rennes  is  the 
team  leader,  and  the  goal  of  (he  expedition  is 
to  achieve  an  unsupported  walk  of  about  450 
miles  to  the  geographfc  North  Pole  by  at  least 
two  people.  The  Howells  will  maintain  radio 
contact  with  the  walking  party  on  various  fre- 
quencies during  the  entire  expedition,  Bad 
weather  aborted  their  1988  trek  attempt. 

Truly  Turbo 

The  British  are  working  on  a  neural  net- 
work computer,  a  device  whose  memory  Is 
organized  in  much  the  same  way  as  a 
human  brain,  US  DARPA  has  estimated 
that  the  human  brain  contains  10"  neurons, 
each  having  roughly  1000  dendrites,  giving 
the  brain  a  storage  potential  of  10"  inter- 
connects. Since  nerves  fire  at  100  Hz,  the 
human  brain  thus  has  the  potential  to  make 
10t6  interconnects  per  second.  This  is  far,  far 
greater  than  the  CRAY  XMP1-2 
supercomputer  with  its  potential  of 
50  x  10*  interconnects  per  second. 
It's  estimated  that  even  a  fly's 
brain  can  manage  some  10*  inter- 
connects per  second! 


Just  in 


The  Soviet/US  Goodwill  HF 
contest  will  take  place  9  April 
from  0000-2400  GMT.  It  is  for  the 
US  and  the  USSR  only.  There  are 
two  classes:  one  operator  all 
bands;  and  multi-operator,  one 
transmitter.  Modes  and  bands  SSB, 
CWP  and  mixed  on  10, 15t  and  20 
meters.  US  hams  should  call 
"CQU."  US  exchanges  should  in- 
clude QSO  number  plus  the  state 
One  QSO  equals  one  point— no 
multipliers.  You  can  work  the 
same  station  on  different  bands 

See  CO  Magazine  and  the  DX 
Bulletin  for  further  info. 


Thanks 


To  all  who  contributed  to  this 
month's  QRX  column.  They  are 
Westiinkf  Indianapolis  Star  News, 
Wortdradio,  GSAUU.  AMSAT-NA, 
Art  Unwin  KB9MZ,  KDSRQ, 
N6BVU,  K5ZMS,  G3VA,  NT2X, 
and  W2RS  (via  NOW  Wm  packet). 
Keep  your  news  items  and  photos 
roiling  in  to  70  Rt  202  NT  Peterbor- 
ough, NH  03459-1 194,  Attn:  QRX 
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Number  4  on  your 


card 


Powerful  Crystal  Set 

A  "something  for  nothing"  radio. 


by  Pete  Haas 


This  crystal  set  has  several  improve- 
ments on  a  classic  design.  The  speaker 
volume,  though  no!  ear-shattering,  is  plenty 
loud.  The  cumulative  effects  of  several 
"tweaks*  will  allow  ihe  sei  to  drive 
a  speaker.  Here's  a  description  of  each 
improvement. 

Fertile  Tuning  Coils:  1  used  a  ferrite  bar 
instead  of  larger  air-core  coils,  because  the 
bar  has  a  much  higher  Q.  The  main  tank 
circuit  coil  is  wound  on  a  flat  ferrite  bar- 
More  iron  surface  area  is  exposed  compared 
to  a  round  slug  and  fewer  turns  of  wire  are 
needed,  In  general,  the  fewer  turns  of 
wire  needed  in  a  tank  circuit,  the  higher  the 
quality  will  be.  A  junked  AM  pocket  radio  is 
a  good  source  for  a  ferrite  bar.  The  exact 
dimensions  of  the  bar  aren't  critical,  Just  find 
one  that's  close  to  the  one  described  here. 
The  coil  has  multiple  taps  so  you  will  have 
some  leeway. 

Antenna  Matcher:  The  use  of  an  antenna 
matcher  is  essential,  since  the  characteristics 
of  long  wire  antennas  vary  according  to  many 
factors.  The  big  factor  is  antenna  length,  but 
height  above  the  ground,  gauge  of  wire,  re- 
sistance in  the  actual  antenna  connections, 
moisture  content  of  the  air,  and  solid  ground 
connection,  all  also  figure  into  the  picture. 
(Yes,  a  crystal  set  will  work  without  an  earth 
ground,  but  try  it  with  and  without.  There's 
an  increase  in  volume  with  the  use  of  a  good 
earth  ground.)  The  matcher  here  is  simply  a 
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Figure  I.  Hand-winding  of  the  ferrite  tuning 
coil. 
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loopstick  and  a  variable  capacitor  in  the  250- 
365pF  range.  It  markedly  increases  the  crys- 
tal set's  efficiency  and  allows  just  about  any 
length  of  wire  to  be  used  as  an  antenna.  If  you 
have  an  outdoor  CB  or  scanner  antenna  with  a 
long  coax  run  of  50  feet  or  more,  you  can  use 
the  coax  as  a  long  wire  antenna  by  attaching  it 
with  a  clip  lead  to  the  crystal  set.  Just  be  sure 
to  temporarily  disconnect  the  shield  from  its 
earth  ground. 


".  .  .  several 'tweaks' 

will  allow  the  set  to  drive 

a  speaker. §f 


Voltage  Doubter  Detector:  The  voltage 
doublet  produced  slightly  louder  volume 
over  a  full-wave  bridge  rectifier.  Technical- 
ly, it's  still  a  half-wave  rectifier,  but  the  cir- 
cuit configuration  uses  both  halves  of  the  RF 
wave  to  charge  two  capacitors  which  fire  off 
in  series  to  produce  twice  the  voltage— just 
like  batteries  do  when  placed  in  series.  The 


voltage  doublcr  increases  volume  before  go- 
ing through  an  audio  step-down  transformer. 

Walkman  Type  Loudspeakers:  These  are 
passive  but  highly  efficient  loudspeakers  that 
plug  into  the  cassette  player's  headphone 
jack.  The  speakers  have  small  powerful  sa- 
marium  cobalt  magnets,  and  cones  made  of 
thin,  very  lightweight  plastic  such  as  Mylar* 
They  don't  rate  well  as  hi-fi  producers  but 
they  are  capable  of  fairly  loud  volume  with 
only  a  few  milliwatts  of  drive. 

Dual  Tuning  Circuit :  Since  two  tank  cir- 
cuits are  used,  the  received  radio  signal  will 
have  twice  the  current  as  compared  to  a  con- 
ventional crystal  set. 

Selectivity  Switch:  This  crystal  set  has  a 
choice  of  wide  or  narrow  selectivity.  Adding 
a  lap  to  L 1  effectively  reduces  the  number  of 
turns,  increasing  the  Q,  and  in  turn  the  set's 
selectivity.  If  you  want  to  tune  in  a  weak  radio 
signal  that's  right  next  to  a  powerful  signal, 
the  narrow  position  will  help  a  lot.  For  maxi- 
mum sensitivity  and  general  bandscanning. 
use  the  wide  position. 

Construction 

Dual  365  pF  variables  are  hard  to  find,  so  I 
used  two  separate  ones.  There's  a  slight 
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Figure  2.  Schematic  of  the  crystal  set. 


advantage  to  this.  When  you  have  a  radio 
station  tuned  in  for  the  loudest  signal  you  may 
find  that  the  mesh  of  the  two  capacitors  isn't 
quite  the  same.  That's  because  L3»  which  is 
wound  by  hand,  does  not  have  exactly  the 
same  inductance  value  on  either  side  of  the 
center  tap.  (L3  is  wound  on  a  flat  fertile  bar 
salvaged  from  an  old  AM  radio  using  5/44 
Luz  wire.  If  you  carefully  unwind  the  origi- 
nal winding  on  a  ferrite  bar  coil,  you  can 
reuse  it  to  construct  L2  and  L3.) 

The  diodes  can  be  any  general  purpose 
small  signal  germanium  types.  Use  an  ohm- 
meter  to  pick  out  ones  with  the  lowest  for- 
ward resistance.  This  will  insure  the  loudest 
possible  audio  at  the  speakers. 

The  very  high  impedance  transformers  can 
be  found  at  hamfests  and  in  surplus  parts 
catalogs  like  Meshna's.  You  can  also  use  two 
or  three  transformers  obtained  from  old 
tube-type  radios  or  televisions,  Connect  the 
high  impedance  primaries  and  the  low 
impedance  secondaries  in  series.  Though  it 
requires  more  room  in  the  project  cabinet, 
this  provides  an  excellent  speaker  driving 
system. 


»h 


Powering  Up" 

Once  construction  is  complete,  attach  an 
antenna  of  at  least  fifty  feet  and  hook  up  a 
good  earth  ground.  A  cold  water  pipe  is  an 
excellent  choice.  You  may  want  to  use  crystal 

headphones  to  do  the  initial  tuning.  The  ear- 
phone volume  will  be  astounding.  When  you 


Parts  List 


C1,C2>C3 

L1 


L2 
L3 


C4,  C5 
D1.D2 

St .  S2 

T1.T2 


365  pF  variables. 

Loopstick  antenna  coil  (Miller  6300)  or  11*2"  of  5/44  Litz  wire  on  a  5/16 M  OP 

slug  tuned  form  (scramble  wound).  Coil  is  %"  long,  Litz  wire  is  available 

from  Midcot  660  North  Dixie  Hwyf  Hollywood  FL  33020. 

1 2  turns  5/44  Lite  wire  over  center  of  L3fc  tapped  at  8th  turn, 

80  turns  5/44  Litz  wire  on  V**  x  V*  *  x  3"  ferrite  bar  (length  not  critical) 

salvaged  from  an  AM  transistor  radio.  Tapped  at  10.  20,  30,  40,  50,  SO,  &  70 

turns.  See  Figures. 

0.001  mF> 

Germanium  diodes. 

SPOT  switch. 

2-pote,  4-posftion  rotary  switches. 

Very  high  impedance  transformer  with  *  BQ  secondary.  Try  a  4800/3.2Q  or 

simtliar,  cat.  #JT-19  (75C)  from  John  Meshna  Jr.,  Inc.,  PO  Box  62,  E.  Lynn 

MA  01 904  ($20  minimum  per  order). 


switch  to  the  loudspeaker,  some  retiming  will 
be  necessary  since  the  speaker/transformer 
combination  presents  more  of  a  load  and  re- 
duces the  tuned  circuit's  Q*  Using  the  least 
amount  of  inductance  off  L3  (the  fewesi  turns 
of  wire)  will  generate  the  loudest  received 
audio. 

There  are  a  lot  of  tunable  adjustments  on 
this  radio,  so  preserve  every  bit  of  RF  energy 
by  properly  matching  each  component  to  the 
next.  Spend  some  time  using  all  the  various 
combinations  of  coil  taps  and  capacitor  set- 
tings. Optimum  settings  will  change  from  one 


end  of  the  AM  band  to  the  other.  Try  the 
narrow  selectivity  and  notice  how  radio  sig- 
nals tend  to  snap  in  and  out  as  compared  to  a 
conventional  crystal  set  where  a  strong  sta- 
tion takes  up  half  of  the  dial.  Because  of  this 
set's  exceptional  sensitivity  and  wide  tuning 
range,  you  may  also  hear  some  older  cordless 
phone  signals  around  1700  kHz.  The  audio 
will  have  the  characteristic  buzz  from  the  FM 
carrier*  but  there  is  also  an  AM  component  in 
the  signal  and  you'll  be  able  to  make  out 
what's  being  said  on  both  sides  of  the  conver- 
sation. Enjoy  ^ 
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Battery  Charging  Equipment 

Quality  .  ,  ,  By  Design 
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and  rapid  charges  any  Nicad 
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Round-trip  to  Europe4 

on  G.A.R  Airwaves 

for  only  $i69.oo 

Introducing 

THE  CHALLENGER  DX-V 

A  Unique  Multiband  Antenna  that  Utilizes  Hie  Patented 
GAR  Center  Launch  Technology 

The  Revolution  in  Antenna  Design 
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Number  5  on  your  Feedback  card 


73  Review 


by  Jim  Gray  WIXU  and  Peter  Pedersen  W7KTK 


Procomm's 
Wideband  Supercone 


Procomm/Digitrex  Dist. 

1 948  Coventry 

Thousand  Oaks  CA  91 362 

Phone:  (805)  479*2397 

Price  Class:  $100 


Full  VHF/UHF  TX/RX  coverage  on  a  single  antenna! 


i 


A  friend  and  fellow  ham,  on  first  seeing  this 
unusual  antenna  on  our  tower,  com* 
mented  that,  "It  ought  to  be  called  the  'star 
burst"  antenna!1'  The  Wideband  Supercone,  a 
discone  antenna,  was  introduced  to  the  public 
at  Dayton  Hamvention  r88.  and  it  immediately 
caught  our  attention.  We  received  one  a 
month  later  and  have  been  using  it  since. 

Light,  Attractive,  Easy  to  Install 

The  Supercone  is  a  "simulated"  solid  dis- 
cone antenna  made  up  of  a  series  of  horizon- 
tal radial  spokes  which  form  the  disc,  and  a 
series  of  drooping  radial  rods  which  form  the 
cone.  The  cone  and  disc  skeleton  are  made 
up  of  stain  less*steel  rods,  and  attach  to  a 
milted  aluminum  and  brass  center  "hub/'  The 
Supercone  is  shipped  unassembled  within  a 
stout  mailing  tube.  Along  with  the  assembly 
instructions,  Procomm  includes  some  general 
information  to  help  (he  user  understand  exact- 
ly what  it  is  he  or  she  has  received. 

One  major  difference  between  this  super- 
cone and  other  dtscones  is  the  central  vertical 
"whip"  extending  upward  from  the  center  of 
the  disc.  This  is  a  separate  vertical  ground 
plane  antenna  for  10  meters. 

The  Supercone  is  both  a  transmitting  and 
receiving  antenna.  It  weighs  about  two 
pounds,  and  it's  easy  to  install.  The  width  of 
the  base  of  the  cone  is  37".  With  its  "whip" 
vertical  antenna,  it  is  69"  tall.  A  central  sup- 
port element  of  aluminum  tubing  attaches  to 
the  center  hub  portion  to  atlow  the  Supercone 
to  mount  on  a  standard  1  Va  "  diameter  TV-type 
mast. 

Continuous  VHF/UHF  Coverage 

The  Supercone  covers  from  approximately 
100  MHz  to  1.2  GHz  in  the  discone  portion, 
with  added  coverage  of  the  10  meter  amateur 
band  provided  by  the  above  mentioned,  heli- 
cally-wound whip.  As  with  all  discones,  fre- 
quency coverage  in  the  VHF  and  UHF  portion 
of  this  antenna  is  continuous  rather  than  dis- 
crete. That  means  that  ANY  frequency  within 
its  range  may  be  covered  with  a  very  tow 
VSWR  in  the  transmitting  mode. 

For  receiving,  the  discone  is  almost  ideally 
suited  for  use  with  a  multi-band,  multi-mode 
transceiver  and,  of  course,  with  a  scanner  ca- 
pable of  covering  its  wide  range.  Essentially, 
the  Supercone  is  a  neat,  compact,  one-anten- 
na installation  for  your  shack. 
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Photo  A  The  Wideband  Supercone  antenna 
mounted  on  galvanized  water  pipe.  This  Super- 
cone covers  100  MHz-  7  GHz  continuously. 

Fast  Assembly 

Our  test  antenna  arrived  in  June,  and  we 
erected  and  tested  it  immediately  upon  re* 
ceipt.  From  shipping  container  to  tuneup,  you 
can  assemble  the  Supercone  in  about  15 
minutes. 

Because  of  its  small  size  and  M skeleton" 
structure,  wind  loading  is  negligible,  Pro- 
comm doesn't  take  any  chances,  however— 
the  ' 'spokes* '  or  rods  that  form  the  shape  of 
the  antenna  are  stainless  steel  This  elimi- 
nates many  common  weathering  problems 
(more  on  this  later). 

We  set  the  assembled  discone  on  its  "legs" 
in  the  shack  for  preliminary  trimming  of  the 
10-meter  whip  section.  The  discone  portion 
needs  NO  TUNING  AT  ALL.  After  attaching  a 
short  length  of  50Q  coax  to  the  hub's  SO-239 
UHF-type  connector  (which  mates  with  the 
PL-258  standard  coax  fitting),  we  attached  the 
aluminum  center  tubing  to  the  drilled  and 
tapped  central  hub  with  a  pair  of  fcV32  machine 
screws. 

WTKTK's  Evaluation 

As  of  February,  the  Wideband  Supercone 
has  been  in  use  for  six  months  on  148  and  440 
MHz*  The  feedline  is  69  feet  of  Andrews  50O 
HeJiax  "hard  tine"  with  a  six-foot  length  of 
RG8U  coaxial  cable  connecting  the  antenna 
termination  to  the  Heliax.  We  installed  the  an- 
tenna al  the  50-foot  level  of  my  65-foot  tower, 
using  a  5-foott  up-turned  "L,T  arm  to  support  it 
away  from  the  tower  legs. 

The  VSWR  was  brought  as  close  as  possi- 
ble to  1:1  (as  measured  by  a  Bird  "Thruline" 


wattmeter)  on  the  10  meter  band  while  still 
standing  on  its  legs  in  the  shack.  After  raising 
it  to  the  50-foot  level,  we  found  that  the  VSWR 
was  about  2:1  at  the  end  of  the  feed  line,  prob- 
ably due  to  the  difference  in  its  resonant  fre- 
quency between  the  ground  and  the  mounting 
location  above  ground.  Heating  of  the  plastic 
cap  and  sheath  around  the  helically-wound 
short  vertical  antenna  occurred  at  its  tip  (high- 
voltage  end)  with  100  Watts  RF  input  applied 
to  the  transmitter  end  of  the  feedltne.  The 
heating  caused  a  softening  and  deformation 
of  the  cap  and  the  plastic  sheath. 

We  removed  the  10  meter  vertical  portion, 
and  conducted  further  tests  on  122,8  tfiHz 
(aircraft  "Unicorn"  frequency),  147  MHz  (a 
nearby  repeater  frequency  in  the  2  meter 
band),  and  444.5  MHz  (a  70-mile-distant  re- 
peater frequency  in  the  amateur  70  cm  band). 
The  measured  VSWR  by  the  Bird  wattmeter 
was  1.2:1  at  122.8  MHz.  1  1:1  at  147  MHz,  and 
1,1:1  at  444.5  MHz.  This  is  a  very  creditable 
performance. 

The  "expand-to-five"  attachment  and  the 
several  whip  antennas  needed  for  operation 
on  the  HF  bands  may  be  practical,  but  we  did 
no  tests  on  them. 

Improvements  and  Suggestions 

The  aluminum  tubing  support  required  a  bit 
of  re-working  to  provide  a  stable  attachment  to 
the  center  hub  so  that  it  wouldn't  wobble.  It 
was  simple  to  replace  the  two-screw  support 
with  a  three-screw  support  arrangement,  with 
each  machine  screw  fitted  into  a  tapped  and 
threaded  hole  120  degrees  from  each  other 
around  the  periphery  of  the  hub.  We  under- 
stand from  Ray  Lukaszewjcz  that  this  has  be- 
come a  permanent  "fix"  on  antennas  now 
being  delivered.  The  antenna  mounting  is  now 
rigid  and  strong. 

After  six  months  of  use,  we  have  noted 
some  galvanic  action  between  the  threaded 
ends  of  the  stainless  steel  radial  rods  and  the 
aluminum/brass  center  hub,  as  evidenced  by 
a  deposit  of  whitish  aluminum  oxide  that  near- 
ly prevented  easy  disassembly  of  the  antenna 
when  it  was  taken  down.  The  factory  informed 
us  that  a  small  packet  of  conductive  no-oxida- 
tion grease,  simitar  to  the  type  electricians  use 
for  joining  aluminum  tubing  and  protecting 
telescoping  joints,  now  ships  with  every  an- 
tenna- This  is  an  inexpensive  and  simple  addi- 

continued  to  p,  43 
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GET  YOUR  BEARINGS  STRAIGHT 
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At  last!  A  map  dedicated  to  the  radio  amateur.  Announcing  the  Azimuth-Equidistant  wall  map  from 
kthe  Great  Circle  Map  Co, 

An  azimuth  map  provides  information  about  heading  and  range  to  any  place  on  Earth  Mo  longer  will 
you  have  to  guess  at  which  way  to  aim  your  beam  antenna  for  that  rare  DX. 

Each  map  is  specially  drawn  with  your  station  at  the  exact  center.  The  rest  of  the  world  is  spread  out 
around  you,  To  use  the  map,  simply  find  the  targe\  station  and  read  the  compass  heading  From  the  border 
of  the  map.  To  Find  the  range,  count  the  number  of  rings  from  the  center,  Each  ring  is  spaced  1  OCX)  miles 
apart.  Voilal  You  now  know  the  true  heading  and  range  to  the  target  station. 

The  maps  are  custom  drawn  with  computer  accuracy  for  your  location  and  are  personalized  with  your 
station  s  call  sign  at  the  lower  right,  Each  map  measures  35  x23 '.  is  brightly  colored,  and  is  printed  on 
high  quality  poster  stock  making  it  suitable  for  framing. 

To  order,  send  $39  check  or  money  order  and  your  stations  call  skjn  and  location  (rf  you  live  in  a  large 
city*  state  which  side  of  town)  to:  /*-        /f-         tffi     /T 

P.O.  Box  69 1 40 1  *  San  Antonio.  TX  78269 
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BENEFITS  FOR  YOU 
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Government  Liaison  and  More — Much  More! 
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$25  m  US  $36  elsewhere  (US  lunds)  Licensed  amateurs,  or  age  65  or  over,  upon  submitting 
proof  o*  age,  may  request  the  special  dues  rate  of  $2Q  in  the  US  S28  elsewhere,  m  (U.S.  funds) 
Persons  age  17  and  younger  may  qualify  for  special  rates,  write  for  application 

For  postal  purposes,  fifty  percent  of  dues  is  allocated  to  QST,  the  balance  for  membership. 

Charge  to    D  VISA    □  Mastercard    DAMEX    D  Discover    Expires 

Card  Number .Signature  


The  American  Radio  Relay  League 
225  Main  St         Newington,  CT.  06111         USA 
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"You're  miles  ahead 

\ATI|  h    J     ^lyC^^T^  **  RckWcxrisomeXonwiunkationsConsulimt 
Vlr  MM  1»  1  *%MK  ^9,\+M  mm     Woods(m}€arkiAssoQa^Bc^d€frOjk>rado 

When  the  directors  of  the  Coors  International  Bicycle  Classic  needed 
a  sophisticated  mobile  communications  system,  they  turned  to  commu- 
nications consultant  Rick  Woodsome.  As  a  communications  specialist, 
Woodsome  knows  what  it  takes  to  make  a  communication  system  work. 

That's  why  he  turned  to  Larsen  Antennas. 

"You  don't  pull  off  the  largest  sports  event  in  the  Western  Hemisphere 
without  good  communication.  And  you  don't  have  good  communication 
without  the  right  equipment. 

"Larsen  antennas  were  instrumental  in  making  last  summer's 
Coors  Classic  an  overwhelming  success.  They  were  key  to  our  entire 
communication  network. 

''Without  Larsen,  it  would  have  been  uphil!  all  the  way," 

RickWcKxisorne 


THE  AMATEUR'S  PROFESSIONAL 

Larsan  Kulrod*  and  Kulduckie*  antennas 

pfovicte  amateurs  the  same  advantages  enjoyed  by 

commercial  two  way  radio  users.  Both  combine 

top  performance  with  lt>e  long  range  dependability 

you  want 
See 

your 

dealer 

for  the 

com* 

>lete 

ineof 

Larsen 

antennas 

andper- 


v 


-    and 

tempo- 
.1   rary  mounts.  You  can  buy  with  confidence, 

because  they're  all  backed  by  Larsens  No 

Nonsense  Warranty  tor  a  full  six  months. 
For  a  professional  approach  to  amateur  radio, 

tune  in  to  Larsen. 


Larsen  Antennas 

The  Amateurs  Professional ' 

See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog 

IN  USA:  Larsen  Bectronics,  Inc.  11611  N.E  50th  Avenue,  PCX  Box  1799,  Vancouver,  Washington  98668  (206)  573-2722 
IN  CANADA:  Canadian  Larsen  Electronics,  UcL  149  Wtest  6th  Avenue,  Vancouver,  B.C.  V5Y 1K3  (604)  872-8517 
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Feedback 


In  our  continuing  effort  to  present  the  best  in  ama- 
teur radio  features  and  columns,  we  recognize  the 
need  to  go  directly  to  the  source— you,  the  reader. 
Articles  and  columns  are  assigned  feedback 
numbers,  which  appear  on  each  article/column  and 
are  also  listed  here.  These  numbers  correspond  to 
those  on  the  feedback  card  opposite  this  page.  On 
the  card,  please  check  the  box  which  honestly 
represents  your  opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards?  You  bet! 
The  results  are  tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what  you  do  and  don't 
like.  To  show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the  lucky  winner  a 
free  one-year  subscription  (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the  Product 
Report  card  and  the  Feedback  card  and  put  them  in 
an  envelope?  Toss  in  a  damning  or  praising  letter  to 
the  editor  while  you're  at  it,  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  contest.  All  for  the  low, 
low  price  of  25  cents! 
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THE  SMILEY  ANTENNA  CO. 

THE  HAND  TUNED  PERFORMANCE  SYSTEM 

FEATURING  PORTABLE  RADIO  SIMULATION  TUNING 


Electrical 
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"Quality  through  Technology" 
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136-174  MHZ 


210-2S0MHZ 


440470  UKZ 

FOR   DEALER    -  -  .   .  "See  us  at  Dayton" 

LOCATION      CALL  BIS    579-B916 

SMILEY  ANTENNA  C0.t  INC,    *0o  LA  CRESTA  HEIGHTS  ROAD    El  CAJQN,  CA  92£J2i 
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PORTABLE  ANTENNA 


MODEL    AP-10 

Designed  for 
APARTMENTS 
MOTELS 
VACATIONS 

PRICE 


Add  $3.00 

Shipping  and  Handling 


Quick  Simple  installation.  Operates  on  2  &  10. 15, 20, 30 
and  40  meters.  All  coils  supplied.  Onfy22-1/2  inches  long. 
Weighs  less  than  2  lbs.  Supplied  with  10  ft.  RG  58  coax 
and  counter  poise,  Whip  extends  to  57  inches.  Handles 
up  to  300  watts. 
VSWR— 11:1  when  tuned 

Wite  far  mom  ctetafe  and  atner  Bft  W  products 

ALL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  &  WILLIAMSON 


B'W 


Qualify  Communication  Products  Since  1932 

At  your  Distributors  writ©  or  call 

10  Canal  Street  Bristol  PA    19007  Mb 

(215)  788-5581  Sk 
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Number  6  on  your  Feedback  card 


Low-Cost 
Easy-to-Build  Antenna 

For  146/440  MHz. 

by  Bob  Witmer  W3RW  and  Ed  Clegg  W3L0Y 


T!  his  easy-to-buitd  antenna  provides  im- 
proved performance  in  range  on  both 
bands  over  the  standard  antenna  ("rubber 
duck")  currently  supplied  with  the  dual- 
band,  handheld  transceiver.  In  addition,  at 
less  than  2  feet  tall,  it's  space-efficient  for 
mobile  operation. 

The  Challenges 

The  recent  popularity  of  compact  dual- 
band  146/440  MHz  FM  transceivers  has 
created  an  antenna  problem  for  those  owners 
who  desire  improved  performance  over  the 
standard  antenna.  Improved  performance 
antennas  are  available  separately  for  both 
bands,  but  you  have  to  change  antennas 
when  you  change  bands.  This  is  hardly 
convenient. 

We  discovered,  quite  by  accident,  that  this 
antenna,  originally  designed  just  for  gain 
performance  over  a  quarter-wave  on  440 
MHz,  had  dual -band  capability. 

How  It  Works 

The  antenna  works  in  different  modes  on 
each  of  the  bands,  On  146  MHz,  the  perform- 
ance is  virtually  identical  to  a  quarter-wave 
whip.  At  this  frequency,  depending  on  the 
ground  plane  configuration,  the  performance 
can  be  significantly  superior  to  the  rubber 
duckie  antenna,  even  within  a  small  fraction 
of  a  dB  of  a  conventional  quarter-wave  locat- 
ed in  the  same  ground  plane  environment. 
The  SWR  characteristics  and  bandwidth 
also  behave  similarly  to  a  quarter-wave 
monopoly 

The  real  virtues  of  this  antenna  appear  in 
the  440  MHz  application.  Many  have  been 
surprised  to  find  that  they  were  able  to  get 
some  measure  of  performance  when  they  op- 
erated on  440  MHz  with  a  conventional  146 
MHz  whip,  The  fact  is  that  a  146  MHz  whip 
looks  like  a  #  -wave  whip  when  used  at  440 
MHz,  It  presents  a  very  acceptable  SWR  to 
the  rig.  Any  piece  of  wire  will  radiate  to  some 
degree,  in  some  direction.  And  there's  the 
nil) — some  direction.  Most  of  the  radiation 
from  a  %  -wave  vertical  whip  over  a  ground 
plane  is  directed  up  into  the  sky!  It  will  send  a 
nice  signal  at  about  48  degrees  above  the 
horizon.  That's  not  where  we  want  our  signal 
to  go  most  of  the  time! 
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Dimensions  for  the  dual-band  antenna. 


The  easy-to-build  antenna,  while  occupy- 
ing essentially  the  same  space  as  the  146  MHz 
vertical  whip,  behaves  quite  differently  on 
440  MHz  than  the  above  sky-warmer,  The 
secret  is  in  the  current  distribution  resulting 
from  the  addition  of  the  "curly-Q"  inductor 
inserted  into  the  lower  part  of  the  whip.  Be- 
cause of  the  resulting  current  distribution,  the 
antenna  behaves  similarly  to  the  classical  fl/n- 
wave  vertical,  which  not  only  provides  sever- 
al dB  of  gain  over  a  quaner-wave  whip,  but 
also  directs  its  radiation  along  the  horizon 
where  we  want  it  to  go.  (For  a  copy  of  the 
current  distribution  plots  and  MININEC  ra- 
diation simulations  for  this  antenna,  send  an 
SASE  to  the  authors  at  146  Forest  Trail  Dr. , 
Lonsdale  PA  19446), 

The  curly-Q  inductor  not  only  establishes 
the  ideal  current  distribution,  but  also  per- 
forms the  impedance  matching  required  to 
make  a  highly  reactive,  high  impedance  %~ 
wave  whip  look  like  the  35-600  resistive 
load  we  want  to  match  to  our  50D  rigs! 

Const  ruction 

The  antenna  is  simple  to  build.  Actual 

dimensions  vary  slightly,  depending  on  the 
application,  but  in  any  case  appear  to  be 
non-critical.  Forming  the  base  loading  coil  is 
the  hardest  part  of  construction.  When  con- 
structing my  mobile  antenna.  1  worked  with  a 
stainless  steel  whip  and  formed  it  as  such  Ii 
was  difficult.  I  used  1 8 -gauge  Copperweld 
wire  to  construct  the  antenna  for  my  146/440 
MHz  handheld.  It  was  considerably  easier  to 
form! 

The  easiest  way  to  start  construction  of  a 
mobile  antenna  is  to  obtain  a  quarter-wave 
VHF  commercial  high-band  mobile  antenna 
uncut  for  the  operating  frequency.  This 
should  provide  you  with  all  the  material  you 
need.  Simply  measure  the  antenna  for  the 
location  of  the  loading  coil,  form  the  loading 
coil,  and  mount  the  antenna  on  the  mounting 
base.  Construction  of  a  hand-held  version  is 


similar.  Use  any  conductor  material  which 
will  give  you  the  desired  size  and  structural 
integrity. 

When  selecting  the  material  for  your  dual- 
band  antenna,  remember  that  you  have  to 
attach  it  to  the  antenna  connector  on  your 
handheld.  When  I  used  18-gauge  Copper- 
weld  wire,  I  chose  a  BNC  connector  with  a 
screw  stud,  left  over  from  a  broken  2  meter 
rubber  duck,  1  formed  a  loop  in  the  bottom  of 
the  antenna,  and  attached  the  connector  and 
screw  stud  with  a  matching  nut. 

Adjustment 

The  next  step  is  to  trim  the  antenna  for 
optimum  2  meter  band  operation.  440  MHz 
SWR  usually  does  not  appear  to  need  adjust- 
ment since  observed  SWRs  have  not  been 
higher  than  2:1 

Performance 

Mobile  performance  of  my  magnet-moum- 
ed  version  on  2  meters  is  indistinguishable 
from  that  of  a  regular  quarter-wave  whip. 
440  MHz  performance  approaches  that  of  a 
commercial  **5  dB  gain*'  antenna. 

Performance  of  the  portable  version, 
which  I  have  used  on  my  146/440  MHz  hand- 
held, shows  a  noticeable  improvement  on 
both  bands  over  the  standard  antenna  sup- 
plied with  the  rig. 

On  a  35-mile  path  with  3  Watts,  440  MHz 
operation  proved  superior  to  that  with  30 
Watts  into  the  2  meter  whip,  and  gave 
barely  detectable  difference  when  compared 
with  an  expensive  commercial  vertical 
col  linear! 

SWR  was  not  measured  on  the  handheld. 
Complexities  associated  with  antenna  SWR 
on  handheld*  precluded  such  measurement. 
T  have  used  this  antenna  with  my  HT,  how- 
ever, for  quite  some  time,  with  no  troubles. 

Summary 

This  low-cost  antenna  is  space-efficient 
and  easy  to  build.  It  gives  you  greater  range 
and  versatility  over  the  antenna  supplied  with 
your  handheld  transceiver. 

For  information  on  the  availability  of  a 
commercial  grade  Clegg  dual-band  antenna, 
contact  Viaiek.  Inc. ,  350  Main  St.  E. ,  Allen- 
town  PA  18106.  Phone  (215)  395-7222. 


P.O.  BOX  4215.  ANOOVER,  MA  01810-4215  USA  (508)  475-7831 

GRID  DIP  METERS 
"Dipper" 

The  James  Mrtfen  Grid  Dip  Meters,  Model 
#90651-A  A.C.  Powered  and  the  Model  #90652 
Solid  State  Battery  operated,  are  compact  and 
completely  self-contained  laboratory  —  service 
quality  test  equipment  units.  The  'Dipper" 
covers  the  range  of  frequencies  oetween  1,7  MHi  and  300  MHz  in  seven 
calibrated  uniform  length  scales  with  generous  overlaps  plus  an  arbitrary 
scale  for  use  with  special  appl  i  cat  ion  inductors 


* 90651  A    A.C  Model  with  Tube 

# 90652       Solid  State  Model  with  Battery. 
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Low  Frenquency  Inductors  for  #  906 51 -A  Only 
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$350,00 
$35000 


$  35  00 
35.00 
3500 
3500 


TRANSMITTING  CONDENSERS 
16000  Series 

Another  member  of  the  "Designed  for 
application11  series  of  transmitting  variable  air 
capacitors  is  the  16000  series  with  voltage  ratings 
from  3KV  to  13KV  in  single  or  dual  sections. 
Rigid,  heavy  channelled  aluminum  end  frame 
and  thick,  round  edge  polished  plates  Ceramic  supporting  structure  and 
insulator,  brass  nickle  ptaied  hardware  Constant  impedance,  heavy 
current ,  multiple  finger  rotor  contact.  Prices  range  between  $50  and  $80 
each.  Other  styles  and  capacitances  are  also  available. 

YOUR  INQUIRIES  ON  OTHER  JAMES  MILLEN  PRODUCTS  ARE  WELCOMED 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


2  METERS-220440 


Word  is  spreading  fast- 
Nothing  matches  the  KRP-5000 
for  total  performance  and  villi*.  Not  G£,  not  #ven  Motorola.' 
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in  tough  repeater  ron- 
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mitt  trigger  squelch  with 
rnaii         eshokJ  svv,T 
ig   The         smittef  gwes 
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Enjoy  high  performance  opera- 
tion with  remote programmabtl- 

al  tone  paging r 
a\  autopatch, 

200 -n umber  autoc  emote 

SC  Ipul 

control  o  ,nd  field- 

programmable  Morse  messages 

Call  or  write  for  the  full 
performance  story        and 
the  super  value  price* 

Micro  Control  Specialties 

23  Elm  Park,  Grov*l*rtct,  MA  01834 
(508}  372-3442 
TELEX:  #4932256  KENDECOM 
F4X:  #5083737304 


krp-5000  Repeater  shown 
wttti  pa-100  Amplifier 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplifiers 
Voice  Matt  Systems 
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BULLETIN 

CALL  US 
NOW! 


Your  Ham  Dollar  Goes 

Further  At  . 
call  or  write  for  special  quote 


When  \\  comes  lo 

FAST  DELIVERY   HONEST  DEALING  and 

PROMPT.'OEPENOABLE  S<E-R-V-l~OE  oack^up 


We  don't  just  advertise  it  —  WE  GIVE  >T* 
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In  1937,  Stan  Burghardt  (W0IT),  because  of  his  intense  interest  in 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business.  We  stand  proud  of  this 
long-lasting  tradition  of  Honest  Dealing,  Quality  Products  and 
Dependable  "S-E-R-V-i-C-E"! 

Above  all  we  fulfy  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "fair"  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
60  and  even  90-day  parts  and  labor  warranties  on  selected  pieces. 
And  always  remember: 

—  WE  SERVICE  WHAT  WE  SELL  — 


AEA 

B&W 

Hustler 

Nye 

Alinco 

Belden 

Icom 

Patomar 

Ameco 

Bencher 

Jerold/Delhi 

Radio  Callbook 

Ameritron 

Bird 

Kantronics 

RF  Concepts 

Amphenol 

Butternut 

Kenwood 

Rohn 

Amp  Supply 

Centurion 

Larsen 

Telex/Hygain 

Antenna 

CES 

MFJ 

Ten -Tec 

Specialists 

Cushcraft 

Mirage/KLM 

Unadilla/Reyco 

Astron 

Daiwa 

Moseley 

Yaesu 

SELECTION 


S-E-R-VMi 


SATISFAaiON! 


"AMERICA'S  MOST  RELIABLE  AMATEUR  RADIO  DEALER 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

Call  or  Write  Us  Today  For  a  Quote! 
You'll  Find  Us  to  be  Courteous,  Knowledgeable* 

and  Honest 

phone  (605)  886-7314 
fax  (605)  886-3444 


STORE  HOURS: 

t*i  P.M.  (CST) 

MONDAY  thru  I1IQAV 

0PIM  MTUR0ATS 

ItM  it  P.M.  1CJU 

ClOTiB 

tUMD^Ti   W0UD1TJ 

— ■! 

«LAU  AND 
TfLIFHO**! 

WELCOMED 
Thay  f*  «ur 


VISA' 


Write  today  for  our  latest  Bulletin/Used  Equipment  List. 


132  N.  Maple 
P.O.  Box  73 

Watertown,  SO  57201 


IC-781 

The  Future  of 

Amateur 


CALL  FOR  A  QUOTE  J 
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Number  7  on  your  Feedback  card 


Hamfest  Survival  Guide 

Make  the  most  of  your  time  and  money. 

by  William  E.  Newkirk  WB9IVR  and  Robert  L  Burton,  Jr.  AA4QA 


Hamfests  arc  the  social  event  of  the  ama- 
teur radio  world.  Many  people  who  go 
to  hamfests  don  "i  think  of  the  little  things  that 
eoutd  increase  the  enjoyment*  comfort,  and 
value  of  their  trip.  Here  are  some  of  the  ones 
we've  thought  of. 

Good  Advice 

I .  Wear  loose  fitting,  comfortable  clothes. 
It  gets  very  hot  inside  the  exhibit  hall  because 
of  all  the  people. 

2*  Park  away  from  the  crowd.  Hamfest 
drivers  are  some  of  the  worst  we've  ever 
seen.  They  get  to  talking  on  the  mobile  rig 
and  run  right  into  things.  Look  for  a  parking 
place  away  from  the  congestion,  with  trees 
for  shade, 

3.  Pack  a  cooler  full  of  food  and  iced 
drinks.  The  food  at  hamfests  is  often  expen- 
sive and  bad.  With  the  heat  and  activity, 
dehydration  can  be  a  problem*  If  you  have 
heart  problems*  take  at  least  a  10-minute  rest 
every  hour. 

4.  If  you  arc  in  the  market  for  new  gear. 
remember  most  retailers  give  20%  discounts 
at  hamfests.  Bui  get  there  early  in  the  day  to 
do  your  shopping.  By  late  afternoon,  the 
good  stuff  has  usually  been  sold. 

5.  Always  barter,  even  when  buying  new 
equipment!  People  come  to  a  hamfest  to  get  a 
good  deal,  and  the  sellers  know  it.  Expect  to 
get  even  bigger  discounts  on  used  gear. 

6.  If  you  are  a  Novice,  don't  be  afraid  to 
ask  someone  for  help.  Buying  your  first  rig 
can  be  a  little  overwhelming.  If  you  don't 
know  anyone  there,  go  in  a  club  table  or  the 
QCWA  (Quarter-Century  Wireless  Associa- 
tion >  booth  and  ask  for  help.  If  you  have  an 
Elmer,  but  you  can't  locate  him,  have  him 
paged  or  ask  someone  with  a  hand) -talkie  to 
call  him. 

7.  Don't  be  shy  about  asking  questions. 
Ask  as  many  questions  as  you  can!  Talk  to 
everyone.  What  is  this  for?  Who  are  those 
guys  in  the  funny  orange  vests?  Why  is  thai 
guy  wearing  a  dish  on  his  head?  Hamfests  are 
a  great  place  to  meet  people  with  like  interests 
and  to  learn  from  each  other. 

8.  If  you  don't  want  to  buy  any  equipment, 
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check  out  the  books.  In  the  dealer  section 
(i.e.,  'new  gear**),  many  companies  sell  a 
wide  selection  of  how-to  books  as  well  as 
operating  aids  and  maps,  call  directories,  and 
software. 

9,  When  buying  used  gear:  a)  don't  buy 
military  surplus  unless  you  arc  a  collector:  b) 
don*t  buy  any  gear  over  20  years  old;  and  c) 
don't  buy  any  gear  too  big  to  carry. 

Good  Used  Rigs 

Heathkit  HW-101,  SB-10X  series  (e.g., 
SB- 102,  SB-104,  etc.)  gear  can  be  fixed  with 
very  little  test  equipment,  and  the  manuals 
are  great.  Prices  range  from  S 100- 150  for  a 
5-band  transceiver  in  working  condition, 
with  manuals,  to  $30-75  for  gear  in  not  so 
good  condition.  Keep  in  mind  that  most  of 
this  gear  can  be  repaired  and  parts  are  avail- 
able. 

What  follows  is  a  typical  event  from  the 
results  of  bargaining: 

1.  Old  HW-101  5-band  rig,  less  manual 
and  power  supply.  I  paid  $35:  the  man  was 
asking  S50.  (Rigs  of  this  vintage  ail  had  sepa- 
rate power  supplies,  typically  requiring  250 
volts,  6  volts,  450-700  volts  DC  to  operate.) 

2.  HW-102  power  supply  bought  for  $10 
two  aisles  over  from  the  first  purchase. 

3.  Manual  bought  with  power  supply,  total 
cost  $45. 

4.  Repairs:  three  new  filter  capacitors  $4 
each,  $12  total;  three  new  final  amplifier 
tubes  (1  bought  these  just  to  be  sure)  $6  each, 
total  $18, 

5.  Total  cost  of  5-band  radio  —  $45  +  $12 
+  $18  =  $75- 

Other  Good  Tube  Rigs 

Drake  TR-3/TR-4.  Five  bands,  300  Watts 
output,  used  price,  $200-300.  Power  supply 
.md  speaker  or  headphones  arc  separate.  Last 
variant  was  the  TR-4cw  with  provisions  for 
optional  CW  filter.  Noise  blanker  optional. 
Another  popular  product  line  was  the  R-4n 
and  the  T-4Xn  series.  The  last  produced  vari- 
ant was  the  R-4C  and  T^4XC  The  T-4XC 
needs  a  separate  power  supply,  and  the  re- 
ceiver needs  a  speaker  or  headphones.  The 


receiver  can  be  set  up  to  accommodate  any 
frequency  in  the  HP  spectrum  from  500  kHz. 
to 30  MHz  (except  5-6  MHz).  The  receiver's 
VFO  can  control  the  transmitter  for  a  general 
coverage  receiver/transmitter  combination. 
The  FS-4  synthesizer  eliminates  the  need  for 
a  small  army  of  crystals  on  the  R-4x  receiver. 
The  FS-4  is  a  rare  iteni- 

Swan  500  transceiver.  Five  bands,  500 
Watts  output,  used  price  $250-400. 

Collins  32S-(  )/75S-{  )  and  KWM-2{  ). 
Five  bands,  100  Watts  output,  used  price  of 
$400  and  up  (collector's  item).  This  product 
line  was  discontinued  in  the  mid  70s,  but  the 
popularity  of  the  units  in  their  prime  has 
created  a  small  but  dedicated  support  system 
of  after-market  companies. 

National  NCX-5.  Five  bands.  180  Watts 
output,  used  price  $150  to  $300.  NCX-3. 
Three  bands  {10, 15, 20),  used  price  $100  up. 

Newer  Transceivers 

Kenwood  TS-5xO  series.  Solid-state  with 
lube  finals.  100  Watts  output,  $300  and  up. 
TS-120.  Solid-state,  100  Wans  output.  Has  a 
typical  used  price  of  $200  and  up,  TS-130. 
Like  TS-120,  but  includes  1979  WARC  reas- 
signments  (10,  18,  24  MHz),  somewhat  bet- 
ter receiver.  Has  a  typical  used  price  of  $300- 
400. 

ICOM  IC-70I,  720,  and  721,  All  solid- 
state.  100  Watts  output.  $300  and  up.  Some 
units  may  be  remote-controlled  by  optional 
controller. 

Drake  TR-7.  Solid-state,  100  Watts  out- 
put, used  price  of  $500  and  up. 

Yaesu  FT-10X  series.  This  is  the  choice  of 
illegal  operators  in  the  US.  Originally,  it 
came  with  one  band  set  up  for  the  27  MHz 
Citizen's  Band.  The  FT- 101  and  follow-ons 
are  good  gear  and  work  well ,  They  have  up  to 
100  Watts  output  and  arc  all  solid-state  except 
for  tube  finals.  They  sell  used  for  $300  and 
up. 

New  Transceivers 

Kenwood  TS-I40/TS-680.  All  bands  plus 
general  coverage  receiver.  1 80  Watts  output. 
$800—  1000,    depending  on  options. 


TS-680  includes  50-54  MHz  operation  in 
place  of  a  built-in  VOX  circuit.  TS-440:  All 
bands  with  lots  of  extras,  180  Watts  output, 
but  S10G0+.  TS-430:  All  bands,  older  ver- 
sion of  the  TS440,  $600+  if  you  can  gel 
someone  to  pan  with  one. 

ICOM  IC-735,  Like  the  TS^30/440.  In 
the  $800—1000  price  class.  It  has  an  excel- 
lent receiver  section. 

Problems  with  Old  Gear 

Tube  Gear  must  run  off  high*  voltage,  and  it 
isn't  portable.  It  may  take  some  work  to  get  it 
running.  Of  course,  you  may  get  lucky. 
Many  new  hams  find  tube  gear  a  cheap  way  to 
get  on  the  air.  All  of  the  models  mentioned 
work  well  and  have  parts  and  tubes  available 
for  them.  There  are  companies  that  produce 
and  market  solid-state  replacements  for 
tubes!  When  looking  for  older  gear,  Hcathkit 
is  one  of  your  best  bets. 

Home  brew.  If  you're  interested  in  home- 
brew, there  are  some  nice  designs  out  there, 
but  the  cost  is  equivalent  to  purchasing  good 
used  gear.  Home-brew  takes  a  lot  of  work. 
Still,  you  should  consider  this  if  you  want  a 
modification  you  can't  buy,  and  have  a  lot  of 
patience. 

New  gear  is  very  nice,  but  the  prices  are 
going  up  and  up  with  the  price  of  the  yen.  Get 
to  the  hamfest  early  and  shop  around.  Try  to 
get  the  best  price  and  buy  it  now  before  the 
price  goes  up  again. 

Testing  Gear  Without  Power 

When  checking  out  a  piece  of  gear,  there 
are  many  things  to  look  for.  Here  are  some 
common  items  to  check  for  when  you  are 
examining  flea  market  gear.  First,  we  cover 
evaluating  a  rig  when  you  don't  have  a  power 
source,  then  we  give  a  checklist  for  testing 
the  rig  with  power. 

L  Is  the  equipment  clean?  Is  the  paint  in 
good  condition?  Little  or  no  rust? 

2*  Is  the  operating  (maintenance  and  ser- 
vice) manual  with  the  radio?  Is  it  complete, 
without  missing  or  unreadable  pages? 

3.  Check  the  ftise.  Is  it  good,  and  of  the 
correct  value? 

4.  Check  for  missing  cabinet/chassis 
screws. 

5.  Check  inside  for  loose  hardware. 

6.  Is  the  control  panel  labeling  clear  and 
readable? 

7.  Check  for  smooth  switch  operation.  For 
example,  if  the  band  switch  is  hard  to  move, 
or  turns  roughly,  it  might  need  repair  or  re- 
placement. 

8.  Be  sure  that  the  controls  turn  without 
binding  or  backlashing,  and  that  they  have  no 
loose  couplers  or  universal  joints,  Check  the 
main  frequency  tuning  knob,  and  especially 
the  driver  and  final  amplifier  output  knobs  on 
tube  transmitters.  If  they  wobble  or  move  too 
freely,  the  couplers  are  loose  and  perhaps 
defective. 

9.  Check  the  frequency  dial  for  excessive 
wear.  For  example,  a  part  of  the  frequency 
dial's  lettering  may  be  worn  off. 

10.  Check  for  missing  but  needed  connec- 
tors, like  the  octal  plugs  used  for  connecting 
other  gear  to  the  rig.  Another  special  item  is 


the  TS-520*s  VFO  jumper  plug,  needed  when 
no  remote  VFO  is  used.  This  is  very  impor- 
tant. You  can't  operate  a  radio  until  all  the 
connectors  and  cables  are  installed  for  proper 
input,  output,  and  bypass  hookups,  no  matter 
how  pretty  it  looks!  These  items  may  be  avail- 
able at  the  show. 

11 «  Check  for  missing  components,  like 
noise  blankers,  crystals,  or  crystal  decks  for 
receiver  local  oscillators,  tubes,  dial  cords, 
and  bandswitch  drive  chains. 

12.  Check  for  broken,  sprung,  or  bent  me- 
ter pointers  or  movements,  cracked  meter 
cases,  and  out  of  place  meter  scales.  If  any 
knobs  are  broken  or  cracked,  you  will  proba- 
bly find  replacements  at  the  hamfest* 

13.  Check  the  rubes.  Arc  anv  cracked?  Are 
they  all  marked  with  their  tube  types?  Or  is 
this  in  the  manual?  Many  good  tube  sets  will 
have  the  proper  tube  type  designator  stamped 
next  to  its  socket.  However,  this  may  be 
covered  by  years  of  dust,  so  bring  a  small  rag 
to  clean  around  the  tube  socket.  Don't  handle 
the  tubes  with  your  fingers  whenever  possi- 
ble, since  oils  from  your  fingers  can  deposit 
on  the  tubes  and  heat  up  and  weaken  that  pan 
of  the  tube . 

14.  Check  on/off  switch  comimiit) 
through  the  power  cord  with  a  volt-ohmme- 
ter«  This  should  be  open  when  the  power 
switch  is  off  and  a  low  ohm  reading  when  the 
power  switch  is  on. 

Testing  Gear  with  Power 

1 .  First,  check  all  the  items  above. 

2.  Check  for  voltage  programming  before 
plugging  in  the  power  supply  (set  adjustable 
units  to  the  current  voltage  in  your  area). 
Most  late  models  have  a  selector  switch  in 
back  near  the  power  connection. 

3.  If  possible,  check  power  supply  output 
voltages  before  connecting  the  unit.  Make 
certain  the  cable  from  a  separate  power  sup- 
ply has  all  the  proper  voltages  on  the  proper 
pins  of  a  connector  before  hooking  up  the  rig, 

4.  Apply  power  and  see  if  all  pilot  lamps, 
displays,  and  indicators  illuminate  properly, 

5*  If  possible,  check  for  proper  operating 
voltages  inside  of  unit. 

Receivers 

6.  You  should  hear  at  least  some  static  in 

the  receiver's  speaker.  This  noise  should  in- 
crease if  you  touch  your  finger  or  screwdriv- 
er to  the  antenna  input.  You  should  be  able  to 
hear  some  signals  on  most  bands,  in  most 
cases.  A  working  calibrator  with  minimum 
static  implies  the  antenna  isn't  connected  to 
the  radio  (bad  T/R  relay?  cold  solder  joint?) 
but  doesn't  indicate  problems  elsewhere  in 
the  receiver. 

7.  Check  both  speaker  and  headphone  out- 
puts. You  may  need  a  spade  lug  to  an  appro- 
priate phone/phono  jack,  or  other  adapter,  so 
headphones  can  double  up  for  this  job. 

8.  Check  for  excessive  hum  in  audio  (bad 
power  supply,  filter  section). 

9.  Check  the  controls  for  noisy  operation, 

10.  Does  the  receiver  hear  signals  in  all 
receive  modes— upper  sideband,  lower  side- 
band, and  AM? 

11  A  radio  may  have  a  problem  only  on 


USB  due  to  a  bad  switch*  crystal,  or  oscil- 
lator. 

12-  Do  the  switchable  filters  affect  speaker 
noise  or  selectivity? 

13.  Check  the  notch  filters,  (^multipliers, 
etc,  and  how  they  affect  the  received  signal. 

14.  Check  the  pussband  filter  tuning.  How 
does  it  affect  the  received  signal? 

15.  Check  AGC  fast/slow  control,  and 
how  it  affects  the  received  signal. 

16.  Check  the  receiver  calibration  with 
WWV  (10  MHz,  15  MHz  AM)  or  CHU 
(7,335  MHz  USB).  If  your  receiver  is  tuned, 
you  should  hear  the  same  pitch  for  either 
sideband  setting  on  WWV . 

17.  Check  RiT/cliirifier  controls  for  clean 
operation. 

Transmitters 

18.  Test  output  power  using  a  common 
light  bulb  of  sufficient  wattage.  This  way, 
you  can  quickly  check  tube  transmitter  output 
on  all  bands  (though  a  dummy  load  and 
wattmeter  would  be  better).  This  may  be 
wired  to  a  connector  and  plugged  into  the 
antenna  terminal.  For  manv  rigs,  like 
the  TS-520/FT-lOl/T^XC,  use  a  100  Watt 
lamp.  Rigs  like  the  TR-3/TR^  require  a 
150-200  Watt  lamp.  Most  solid-state  power 
amplifiers  in  the  amateur  radio  market 
will  probably  reduce  power  because  of  the 
bulb's  reactance;  this  results  in  poor  output 
even  when  everything  is  really  in  good 
shape. 

19.  Make  sure  the  input  current  to  finals  is 
close  to  the  normal  values  given  in  the  opera- 
tion manual. 

20.  Use  a  frequency  counter  or  receiver  of 
known  quality  to  check  the  transmitter's  fre- 
quency calibration, 

21.  If  possible,  bring  a  small  receiver 
(e.g-  a  Ten-Tec  Argonaut)  and  an  attenuator 
to  attach  to  it,  to  avoid  front-end  over- 
load. Attenuators  are  inexpensive  to  put  to- 
gether and  you  can  find  the  plans  for  them 
in  the  Handbook  and  other  sources.  Use 
this  setup  to  estimate  audio  quality  and  distor- 
tion of  the  signal  of  the  transmitter  in 
question, 

22.  Using  the  setup  in  #2 1  estimate  side- 
band suppression  on  sideband  modes. 

23.  Again  with  the  setup  in  #21,  check  for 
key  clicks,  hack  wave,  splatter,  and  harmonic 
radiation. 

24*  Does  the  peak  power  output  corre- 
spond to  the  minimum  plate  current?  If  not, 
this  can  indicate  that  you  may  need  to  adjust 
neutralization  on  the  final  amplifier. 

25.  Check  the  xrr /transmitter  offset  con- 
trols; do  they  vary  transmitter  frequency? 

26.  How  well  does  the  speech  processor 
work? 

27.  Check  the  idle  current  on  the  final 
amplifier.  On  many  tube  transmitters,  go 
to  SSB  and  key  the  transmitter,  but  don't 
modulate.  The  plate  current  displayed  on  the 
meter  will  be  the  idle  current.  For  many 
finals  using  6146-type  tubes,  this  is  around 
60  mA. 

We  hope  you  find  the  information  in  this 
guide  to  be  helpful  the  next  time  you  go  to  a 
Test.  See  you  there! 
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Number  8  on  your  Feedback  card 


How  to  Feed  an  Apple 

to  an  IBM  Monitor 


Feed  a  digital  RGB  monitor  from  your  Apple  for  under  ten  bucks 


by  W.K.  McKellips  WB4DCV 


In  the  limes  before  PC  clones  (1980),  I 
bought  the  Apple  D-I-  and  paid  a  bundle 

for  it.  I  didn't  buy  a  monitor  then  because  it 
cost  too  much.  Instead.  I  bought  a  little  add- 
on RF  modulator  so  I  could  feed  the  computer 
output  into  the  antenna  jack  on  an  old  Zenith 
black  and  white  TV  1  had  sitting  around. 

The  setup  worked,  but  the  text  on  the 
screen  was  like  a  message  from  Mars,  I  even 
had  a  little  static  in  there  with  it.  What  1  most 
definitely  needed  was  a  real  monitor!  But  that 
meant  spending  more  money . ,  > 

When  the  next  hamfest  came  along,  off  I 
went  and  came  back  with  a  pretty  Utile  com- 
posite color  monitor.  Wow!  Now  the  text  was 
readable.  The  colon*  were  great  and  I  was  in 
computer  heaven— for  about  six  months. 
Strange!  I  noticed  that  the  text  still  wasn't  as 
sharp  as  the  monitors  at  work.  I  was  told  I 
needed  an  RGB  job-  So  I  bought  one. 

Getting  In  Deeper 

Now  I  was  really  in  for  it.  In  order  to  feed 
my  Teknska  RGB  monitor,  I  needed  an  RGB 
adapter  card.  Td  also  need  an  eight-wire  ca- 
ble with  a  DIN  plug  on  one  end  and  a  DB-15 
plug  on  the  other.  The  salesman  at  the  com- 
puter store  didn't  think  his  card  would  match 
the  monitor  to  my  old  Apple  II  -f ,  I'd  have  to 
have  a  special  cable  made.  He  knew  a  guy  in 
the  next  town  that  used  to  make  cables,  but  he 


R*DK>  SHACK  *zi*-na 


SOLDERTAIL 
SOCKET f 


SOLDERED 

TO  BOARD  TRACES 


plugs  mm  "£13" 


Figure  L  Edge  of  the  Radio  Shack  #276-/50 
perfboard,  on  which  the  video  adapter  circuit 
is  wired.  Remove  the  74LS5!  IC  from  its 
socket  on  the  motherboard,  insert  socket 

plugs,  and  reinsert  the  chip  into  the  socket, 
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Tlw  adapter  and  cable  thai  plugs  into  the 
Apple  motherboard  and  an  the  IBM  monitor. 

wasn't  sure  if  the  guy  was  still  alive.  The  mt 
got  deeper  and  deeper. 

Ham  Ingenuity 

Enter  the  Hani  Spirit,  I  was  truly  tired  of 
the  crude  graphics,  and  was  determined  to 
have  a  good,  crisp,  single-color  display  for 
my  word-processing  and  databasing. 

I  consulted  my  Teknika  owner's  manual 
and  noted  which  pins  on  the  DIN  connector 
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Figure  2.  Diagram  of  the  Videx  compatible 
80  column  board.  The  solder  pads  in  the 
upper  left  corner  of  the  card  are  the  connec- 
tion points  to  the  adapter.  Lower  left  of  the 
figure  shows  the  adapter  connection  points 
for  the  ALS  Smanerm  H  80-column  card. 


went  where,  I  then  looked  over  the  schematic 
for  the  Apple.  Duck  soup!  On  the  Apple 
motherboard,  the  IC  at  location  CI 3  is  a 
74LS5 1 .  The  combined  vertical  and  horizon- 
tal synchronizing  signals  leave  the  74LS5 1  on 
pin  8  and  mix  with  video  at  the  base  of  03,  a 
2  N  3904.  If  you  have  an  Apple-type  monitor, 
you're  already  there.  You've  got  your  com- 
bined negative  horizontal  and  vertical  synch. 
All  you  need  is  some  positive  video  from  the 
Apple  output  jack.  In  the  meantime,  1*11  show 
you  how  to  feed  an  IBM  style  monitor. 

Only  Two  Ingredients 

All  you  need  to  do  is  take  the  combined 
synch,  separate  the  vertical  from  the  horizon- 
tal, and  invert.  This  is  neatly  done  with  a 
single  74LS157  and  a  transistor.  Grab  the 
video  and  give  it  a  little  boost  and  you  have  all 
the  ingredients  for  your  IBM  RGB! 

I  didn't  want  to  dig  into  the  printed  circuit 
motherboard,  so  I  assembled  the  adapter  on  a 
small  Radio  Shack  experimenter's  board  (RS 
#276-150).  Ninety-nine  cents  seemed  like  a 
good  price  to  pay  for  an  adapter  board.  My 
version  was  hand- wired,  but  a  printed  circuit 
board  would  look  prettier. 

The  board  is  about  two  by  three  inches  with 
the  input  leads  soldered  on  one  side,  and  the 
monitor  cable  leads  on  the  other  side.  It  plugs 
into  the  Apple  motherboard,  and  the  cable  is 
wedged  into  the  cable  slot  at  the  back  of  the 
Apple  to  give  the  leads  slack.  The  "case 
ground"  wire  in  the  cable  is  grounded  to  the 
bottom  plate  with  a  small  alligator  clip. 

Making  the  Connections 

See  Figure  I  ♦  We  make  the  necessary  con- 
nect ions  by  pushing  a  wire-wrap  14-pin  sock- 
et through  the  holes  on  the  Radio  Shack  board 
and  carefully  soldering  each  pin  to  the  board. 
Try  to  find  a  wire- wrap  socket  with  the  short- 
est pins  so  the  assembly  won't  set  so  high  on 
the  motherboard.  While  we're  at  it,  solder  a 
16-pin  soldertail  socket  on  there,  too.  The 
wire-wrap  sockets  are  also  available  at  Radio 
Shack. 

Now  plug  the  original  74LS51  into  the 
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wire-wrap  socket  and  plug  ihe  wire-wrap 
socket  into  the  motherboard  socket  at  posi- 
tion C13.  Please  note  the  IC  is  oriented  with 
pin  one  facing  the  keyboard.  The  pins  on  the 
wire-wrap  socket  are  larger  than  IC  pins,  so 
be  careful  when  you  case  it  into  the  socket 
atC13. 

To  get  our  signals,  we  run  three  wires  from 
the  74LS51  socket  to  our  74LS157.  These 
furnish  ground,  VCC.  and  40  column  synch. 

Circuit  Operation,  In  Brief 

For  our  project  the  74LSI57  is  a  fancy 
four-pole  double  throw  switch.  Two  of  the 
"switches'  switch  from  40  column  to  80 
column  synch  with  video  to  match.  The 
2N3904  inverts  the  signal,  and  the  other  two 
*LS157  sections  are  wired  to  separate  the 
horizontal  from  the  vertical  synch. 

Switching  from  40  to  80  Columns 

Your  80  column  card,  if  you  have  one, 
makes  it  possible  for  you  to  switch  from  40  to 
80  column  mode.  If  you  don't  have  one,  then 
ignore  all  the  80-column  connections.  Just 
run  a  wire  from  your  40  column  video, 
**V40"  to  an  RCA  plug,  and  plug  it  into  your 
Apple  video  output  jack. 

Figure  2  shows  samples  of  ALS  Smarterm 
II  and  Videx  control  sockets.  The  ALS  card 
switches  your  adapter  board  automatically 
when  you  type  *TR#3/  The  Videx  com- 
patible board  has  six  solder  pads  for  a  con- 
trol socket.  There  is  a  miniature  2-pin  con- 
nector on  the  top  two  pads.  The  first  is 
ground,  the  second  one  down  is  video.  The 


Figure  3.  Schematic  of  the  video  adapter. 

third  one  is  vcc.  Install  another  miniature 
2-pin  connector  on  the  fourth  and  fifth  solder 
pads.  Pin  four  will  be  our  80  column  control 
wire  (it's  a  ground).  Run  a  small  wire  from 
pin  five  (formerly  unused)  to  the  top  of  the 
2200jQ  resistor  located  in  the  top  right  hand 
corner  of  the  Videx  board.  That's  where 
you'll  find  the  80  column  synch.  We  don't 
use  pad  six. 

The  Video  Adapter  Board 

On  the  Videx  board,  you  automatically  go 

to  80  column  mode  when  you  plug  your  cable 
into  it.  A  high  on  the  control  line  gives  you  40 
columns,  and  a  ground  or  low,  switches  you 
to  80  columns.  If  your  80  column  board 
doesn't  have  a  control  signal,  then  use  a 
miniature  switch  to  ground  the  control  line 
for  80  column  mode. 

Video  output  on  the  adapter  board  is  divid- 
ed up  between  Intensity,  Red,  Blue,  and 
Green  output.  The  output  impedance  for  the 
'LSI 57  is  mismatched  to  the  cable  line,  but 
since  my  monitor  cable  is  only  three  feet 
long,  there  is  no  apparent  degradation  of  the 
signal.  See  Figure  3. 

Note  that  in  IBM  monitor  mode,  you  would 
use  the  horizontal  and  vertical  synch  outputs. 
For  an  Apple  monitor,  use  the  combo  synch 
output  and  don't  use  the  HORIZ  or  vert  out* 
puts  at  all! 

On  my  version,  I  mounted  a  small  DIP 
switch  in  series  with  the  red,  blue,  green,  and 
"intensity"  outputs.  This  allowed  me  to  have 
an  all-green  or  all-amber  text  screen,  as  de- 
sired. As  it  turns  out,  I  didn't  like  the  green- 
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Figure  4.  Suggested  perfboard  parts  place- 
ment for  the  adapter. 


screen  effect,  but  there  may  be  some  people 
who  do,  so  I'm  including  that  circuit  in  the 
diagram.  Juggle  the  switch  settings  to  get  any 
single  color,  or  white,  as  you  want. 

The  adapter,  as  shown,  runs  perfectly  on 
my  Teknika  MJ-22  in  IBM  mode.  There  isn't 
any  reason  why  it  shouldn't  work  equally 
well  on  any  other  make  of  RGB  monitor. 
If  one  is  witling,  or  if  one  is  Scotch  (as  I  am!), 
just  check  the  users  manual  that  comes  with 
the  monitor,  and  prepare  a  cable.  The  adapter 
board  schematic  shows  where  the  wires  go. 
If  one  exercises  the  Ham  Spirit,  one  can 
build  it.  If  one  builds  it,  one  saves  much 
money! 
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Number  9  on  your  Feedback  card 


Review 


by  Paul  Grupp  KA1LR 


Kenwood  TM-621A 

144/220  MHz  FM  Dual-Band  Transceiver 


Kenwood  USA  Corp. 

PO  Box  22745 

Long  Beach  CA  90801-9745 

(213)639*4200 

Price  Class:  $730 


Throughout  the 
late  70s  and  the 
early  80s,  most  hams 
who  operated  mobile 
did  so  on  a  single 
band:  2  meters.  Now, 
in  many  metropolitan 
areas,  2  meters  has 
become  so  crowded 
that  normal  QSOs  are 
nearly  impossible. 
This  crowding  has 
forced  increasing 
numbers  of  us  to  mi- 
grate to  440  MHz.  and 
most  recently,  220 
MHz.  Wtth  the  notable 
exceptions  of  NYC  and 
LA,  these  bands  are 
relatively  uncrowded 
throughout  the  coun- 
try. You  can  listen  to  a 

repeater  for  hours  without  hearing  a  "ker- 
chunk," and  the  term  "QSOM  still  refers  to  a 
conversation  between  individuals,  rather  than 
a  round-table  with  a  cast  of  thousands. 

For  several  years  now  Kenwood,  (COM  and 
Yaesu  have  made  dual-band  transceivers 
which  cover  the  2  meter  and  440  MHz  bands. 
But,  if  you  wanted  to  have  2  meters  and  220 
MHz  in  your  mobile  installation,  you  had  to 
install  two  separate  rigs.  With  the  introduction 
of  the  new  Kenwood  TM-621A,  this  is  no 
longer  the  case.  Now  220  MH^  fans  can  have 
their  cake  and  eat  it,  too!  The  TM-621A  is 
identical  in  features  and  packaging  to  the  144/ 
440  MHz  Kenwood  TM-721  A. 

Features  and  Controls 

With  the  power  turned  off;  a  casual  observer 

might  conclude  thai  the  TM-621A  is  just  an- 
other compact  2  meter  transceiver.  Turn  it  on 
and  the  dual  frequency  displays  light  up,  sug- 
gesting that  something  more  interesting  might 
be  going  on  here.  The  TM-621 A  is  a  dual-band 
radio  in  the  sense  that  it  can  receive  on  two 
frequencies  simuftaneously.  and  a  variety  of 
unique  controls  and  displays  are  provided  to 
support  this  type  of  operation. 

The  frequency  display  on  the  teft  is  referred 
to  as  the  "main  display,"  and  the  slightly 
smaller  one  on  the  right  is  referred  to  as  the 
"sub  display,"  Either  band  can  be  monitored 
on  either  display,  although  you  can't  monitor 
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The  Kenwood  TM*621A—the  world's  first  km/220  MHz  dual-band  mobile  rig  in  a  single  box. 


the  same  band  on  both  displays.  The  sub  dis- 
play functions  as  a  dumb  monitor  receiver.  It 
can  monitor  the  VFO  or  memory  frequency  of 
your  choice,  but  that's  about  it.  All  transmit- 
ting is  done  from  the  main  display,  and  the 
various  scanning  features  are  active  here. 
Each  display  has  a  separate  S-meter. 


"Because  the  two 

receivers  are  truly 

independent,  fuli  duplex 

operation  (on  separate 

bands)  is  possible. " 


Obviously,  useful  monitoring  of  two  bands 
simultaneously  requires  some  special  con- 
trols,  and  Kenwood  has  provided  them.  Each 
disptay  has  its  own  VFO  knob,  used  either  to 
tune  up  and  down  the  band,  or  to  select  a 
memory.  The  main  squelch  is  located  concen- 
tric with  the  volume  control,  while  the  sub 
squelch  is  a  sliding  control  located  near  the 
bottom  of  the  front  panel. 

The  balance  control  adjusts  the  relative 
audio  level  of  the  main  and  sub  receivers  (the 
receiver  audio  is  mixed  internally  before  it  is 


sent  to  the  single  internal  speaker  or  rear  pan- 
el audio  output  jack).  The  mute  switch  drops 
the  audio  level  of  the  sub  receiver  by  about  20 
dB,  allowing  you  to  give  your  attention  to  the 
main  receiver  without  disturbing  the  setting  of 
the  balance  control. 

Pressing  the  dual  switch  deactivates  the 
sub  receiver,  causing  the  TM-621  A  to  function 
like  a  conventional  single  band  transceiver. 
This  is  useful  for  public  service  or  emergency 
operation  where  you  are  only  interested  in  one 
band. 

The  band  switch  exchanges  the  frequencies 
in  the  main  and  sub  displays.  The  asc  (auto- 
matic band  change)  switch  activates  an  enter- 
taining mode  which  performs  the  same  func- 
tion whenever  a  signal  is  received  on  the  sub 
display  frequency.  This  first  appears  to  be  a 
mere  gimmick,  but  it  is  actually  quite  useful. 
Suppose,  for  example,  you  are  waiting  for  a 
friend  to  call  you  on  the  sub  display  frequency. 
Without  abc,  you'd  have  to  switch  bands  man- 
ually to  answer  a  call,  since  the  rig  can't  trans- 
mit on  the  sub  frequency.  The  abc  consider- 
ately handles  the  job  for  you. 

Because  the  two  receivers  are  truly  inde- 
pendent, full  duplex  operation  (on  separate 
bands)  is  possible.  You  don't  have  to  do  any- 
thing special  to  use  this  feature.  Just  grab  the 
mike  and  start  transmitting — the  sub  receiver 
remains  active.  On  simplex  frequencies,  or  in 
an  area  with  linked  2  meter  and  220  MHz 


repeaters,  full-duplex  oper- 
ation can  be  quite  an  enjoy- 
able experience. 

That  completes  our  tour 
of  the  controls  and  features 
relating  to  dual-band  opera- 
tion. The  rest  of  the  controls 
are  comparable  to  those 
found  on  any  other  full-fea- 
tured transceiver.  Describ- 
ing them  here  in  detail 
would  require  several 
pages.  Suffice  it  to  say  that 
nearly  every  conceivable 
feature  »s  provided  for,  in- 
cluding scanning,  automat* 
ic  offset  selection  according 
to  the  ARRL  band  plan,  and 
CTCSS  encode  and  decode  (with  an  optional 
accessory). 

Connections  and  Accessories 

The  TM-621  has  the  same  8-pin  mfke  con- 
nector found  on  every  Kenwood  radio  pro- 
duced in  recent  years,  so  any  mike  or  TNC 
cables  wired  for  Kenwood  gear  will  work  here 
without  modification.  The  M048B  DTMF  mi- 
crophone is  furnished  as  standard  equipment. 

As  with  many  other  compact  radios,  all  con- 
nections to  the  rear  panel  (with  the  exception 
of  external  speakers)  are  made  via  pigtail 
leads.  The  large  heat  sink  fins  simply  do  not 
allow  room  for  conventional  antenna  and  pow* 
er  connectors, 

Tantalizingly,  (here  is  a  knockout  on  the 
rear  panel  for  a  third  antenna  connector,  and 
unused  space  and  mounting  holes  inside  the 
rig  for  another  power  amp  board.  One  might 
speculate  that  some  future  version  triband  ra- 
dio is  planned  for  the  same  chassis.  But  bear 
in  mind  that  this  would  require  a  complete 
redesign  of  the  rest  of  the  radio's  boards, 
since  there  is  absolutely  no  way  thai  they 
could  be  easily  modified  for  this  application. 

There  are  separate  antenna  connections  for 
2  meters  and  220  MHz,  which  means  that 
you'll  either  have  to  use  separate  antennas  for 

each  banc),  or  attach  an  accessory  duplexer 
and  dual-band  antenna,  At  press  time,  no 
manufacturers  were  offering  duplexers  or  du- 
al-band antennas  for  144/220  MHz. 

In  general,  the  manual  provided  with  the 
TM-621  A  was  well  written  and  complete.  How- 
ever, I  was  dismayed  to  note  that  the  adjust- 
ment instructions  Kenwood  usually  provides 
for  low  power  output,  mike  gain,  beeper  level, 
etc.  were  absent.  I  hope  this  doesn't  reflect  a 
trend! 

Circuit  Configuration 

The  TM-621  A  offers  generous  out-of-band 
frequency  coverage  (receive-only  as  shipped 
from  Kenwood),  It  covers  from  138  to  173,995 
MHz,  and  from  215  to  229,980.  This  extended 
coverage  is  useful  for  monitoring  a  variety  of 
public  service  transmissions,  including  NOAA 
weather  at  around  162  MHz,  Power  output  is 
rated  at  45  Watts  on  2  meters,  and  25  Watts 
out  on  220  MHz. 

You  might  naturally  wonder  if  performance 
compromises  were  necessary  to  obtain  dual- 
band  operation  in  such  a  small  package.  An 


Dimensions 

(WxHxD)    5,9"  x  2"  x  0.6*     (150  x  50  x  21 9  mm.) 

Weight 

3.97  lbs.  (1.8  kg.) 

Power  requirements 

13.8  VDC  ±15%;  <9.5A  TX,  ><X6A  RX 

Receiver  circuitry 

Dual-conversion  superhet 

Sensitivity 

144  MHz:  less  than  0.2  uV 

(l2dBSINAD) 

220  MHz:  less  than  0.1 8  uV 

Selectivity 

-6  dB:  more  than  1 2  kHz 

-60  dB:  more  than  24  kHz 

Spurious  response 

Better  than  60  dB 

Audio  output 

More  than  2  W  into  SO 

(5%  distortion) 

RF  output  power 

144  MHz:  45  Watts 

220  MHz:  25  Watts 

Tabfe  7.  Manufacturer's  Specifications, 

examination  of  the  schematics  and  block  dia- 
grams provided  with  theTM-621A  quickly  puts 
those  fears  to  rest.  From  an  RF  point  of  view, 
there  are  in  fact  two  separate  transceivers 
inside  the  single  box.  On  the  receive  side, 
each  band  has  its  own  bandpass  fitters,  RF 
amps.  mixerst  and  IF  stages,  On  the  transmit 
side,  each  band  has  separate  PLL,  VCO, 
drive,  PA,  antenna  switch,  and  low-pass  filter 
circuits,  The  only  shared  circuitry  is  in  non- 
critical  areas  like  microprocessor  control  and 
audio  amplification.  Because  Kenwood  was 
free  to  design  separate  RF  sections  for  each 
band,  there  is  no  reason  to  beiieve  that  any 
compromises  were  made.  Indeed,  the  perfor- 
mance specifications  {shown  in  Table  1}  bear 
this  out.  The  specs  are  as  good  as  (and  in 
some  cases,  better  than)  specs  from  Ken- 
wood's much  larger  single  band  radios. 


'7  have  never 

experienced  problems 

with  desense  or  squelch 

breaking  when 

transmitting  on  one 

band  while  listening  to 

the  other. " 


In  Use 

For  several  months  now,  the  TM-621  A  has 
been  installed  in  the  headliner  of  my  1976 
Ford  van.  Separate  Va-wave  Larsen  antennas 
are  mounted  about  six  feet  apart  on  the  roof.  I 
have  never  experienced  problems  with 
desense  or  squelch  breaking  when  transmit- 
ting on  one  band  while  listening  to  the  other. 

Surprisingly,  the  mounting  bracket  iss*mpty 
attached  to  the  radio  with  four  screws.  This 
isn't  a  problem  for  permanent  in-dash  installa- 
tions, but  when  the  radio  is  mounted  under  a 
dash,  the  slip-in  locking  bracket  that  Kenwood 
provides  with  many  of  its  other  mobile 
transceivers  would  be  a  better  choice.  It  would 
allow  the  radio  to  be  more  easily  removed  for 
security. 

The  amber  display  was  readable  under 
all  conditions— even  bright  sunlight.  The  front 


panel  controls  are  reason- 
ably well-lighted;  which  is 
fortunate.  I  counted  no  less 
than  22  switches  and  con- 
trols, nine  of  which  are 
mounted  in  a  straight  line 
across  the  front  panel.  Un- 
less you  are  very  talented, 
Operating  this  radio  by 
touch  alone  is  not  some- 
thing that  will  come  easily. 
After  a  few  days  of  use,  I 
was  able  to  operate  fre- 
quently-accessed controls 
like  the  sand,  amc,  vfo  and 
mh/m  switches  by  touch. 
Even  after  several  months 
of  use,  I  find  it  necessary  to 
look  at  the  front  panel  to  operate  controls  like 

SHIFT,  SCAN,  and  MUTE. 

In  my  noisy  van.  audio  performance  from 
the  tiny  internal  speaker  was  inadequate. 
Connecting  two  external  SVa*  speakers 
solved  the  problem,  providing  more  than 
enough  punchy,  intelligible  audio  under  any 
conditions. 

Basic  RF  performance  was  superb.  I  made 
no  attempt  to  confirm  the  manufacturer's 
claimed  specifications,  J  did  carefully  examine 
real-world  performance.  I  compared  the  2  me- 
ter section  to  the  ICOM  IC*28H,  and  the  220 
MHz  section  to  the  Kenwood  TM-3530A.  In  all 
cases,  the  TM-621  A  matched  or  out-per- 
formed the  specific  units  in  my  possession, 

I  often  commute  along  a  stretch  of  highway 
that  is  bombarded  with  severe  leakage  from 
the  cable  TV  service  that  runs  parallel  to  the 
road.  Several  radios  I  have  owned  or  bor- 
rowed suffer  ill  effects,  including  desense  and 
squelch  breaking.  The  TM-621A  completely 
ignored  the  problem.  I  noticed  similar  im- 
provements in  Intermod  rejection  during  my 
frequent  visits  to  the  RF-laden  cities  of  Boston 
and  Cambridge. 

Out*of-band  receiver  performance  was  ex- 
cellent. I  frequently  listen  to  NOAA  weather 
broadcasts,  and  the  TM-621  A  is  significantly 
more  sensitive  than  earlier  generation  extend- 
ed coverage  radios. 

Conclusions 

If  you  have  any  interest  in  220  MHz,  the 
TM-621  A  deserves  your  attention.  It  is  an  ideal 
radio  for  Novices;  you  can  operate  220  MHz 
now,  and  when  you  upgrade  you  can  immedi- 
ately begin  using  2  meters  without  buying  yet 
another  radio.  Hams  with  higher  class  tickets 
will  appreciate  the  full  duplex  capabilities  and 
the  many  features  designed  to  make  it  easier 
to  use  to  use  two  bands  simultaneously. 

The  TM-621 A  is  not  inexpensive,  and  with  a 
little  shopping  around  you  might  be  able  to 
find  separate  2  meter  and  220  MHz  rigs  that 
together  are  slightly  less  expensive.  But  you'd 
be  missing  the  many  useful  features  that 
make  a  dual-band  radio  a  much  more  conve- 
nient choice.  Unless  you  buy  radios  by  the 
pound,  and  like  the  idea  of  having  two  micro- 
phones constantly  getting  tangled  up  togeth- 
er, the  TM-621  A's  superb  performance, 
unique  features  and  compact  size  make  it  a 
radio  worthy  of  serious  consideration.  PI 
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18  on  your  Feedback  card 


WA6TEY 144/220  MHz 
RDF  Quad  Antenna 

T-Hunters  take  note!  Here 's  a  simple  project  that  gives  you  a 

highly  directional  gain  VHF  RDF  antenna. 

by  Dr."Kuby"  Kubichek  N6JSX 


The  TEY  Quad  antenna  has  no  capaci- 
tance or  inductive  matching  networks. 
Matching  networks  cut  down  the  efficiency 
of  the  antenna  by  adding  more  electrical 
components  into  the  RF  line.  Major  physical 
distinctions  of  this  quad  design  from  other 
designs  are: 

1 .  The  Bazooka  balun  (an  RF  choke). 

2.  The  diamond  shape,  which  is  sturdy  and 
easy  to  construct, 

3.  The  use  of  discarded  TV  antennas. 

4*  Versatility.  By  dropping  all  220  refer- 
ences, you  can  construct  a  2  meter 
monohander. 

Compared  to  a  yagi,  the  WA6TEY  Quad 
antenna  is  small.  It  is  lightweight,  with  low 
wind  loading,  and  has  good  directivity.  It's 
easy  to  build,  and  inexpensive,  costing  about 
ten  dollars  in  materials. 

Gain  is  about  6  dB  for  the  4-eiement  quad. 
It  has  a  full-wavelength  driver,  a  true  50Q 
load  with  no  capacitive  or  inductive  matching 
devices,  and  it  is  broad-banded  with  low 
VSWR  across  the  band.  The  front-to-back 
ratio  is  good,  with  an  average  of  more  than  4 
S-units  difference. 

Great  for  T-Htniting 

About  60%  of  the  mobile  direction  finders 
orT-hunters  in  the  Los  Angeles  area  use  the  2 
meter,  4-element  version  quad.  Quads  are 
used  by  T-hunters  because  they  have  the  most 
gain  for  their  size  and  they  exhibit  directivity 
no  matter  what  the  polarizations  of  the  radiat- 
ed signal  are. 

Promise  Fulfilled 

This  quad  was  designed  by  Ray  Frost 
WA6TEY,  a  pioneer  of  VHF  quad  designs, 
and  a  renowned  T-  and  jammer-hunter.  At 
our  last  meeting  in  August  1985,  Ray  asked 
me  not  let  his  quad  design  die  with  him.  In 
September,  Ray  became  a  Silent  Key  after  a 
hard  fight  with  cancer.  He  had  built  an  esti- 
mated 300  base  2  meter  quads  in  single  and 
paired  configurations.  The  most  notable  of 
Ray's  designs  is  the  Mobile  Direction  Find- 
ing Quad.  Ray  gave  them  all  to  promising 
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new  amateurs  in  Southern  California,  never 
asking  for,  nor  accepting,  any  remuneration 
for  his  quads.  Ray  only  asked  that  the  quad 
recipient  *  "be  a  GOOD  amateur/* 

Just  before  Ray  passed  away*  he  gave  me 
ail  his  antenna  design  notes  and  reference 
materials  and  told  me  to  expand  them.  Ray 
was  one  of  the  prime  authors  that  spearhead- 
ed the  successful  passage  of  Public  Law 
97-259.  This  law  allows  the  FCC  to  enlist  the 
assistance  of  amateurs  for  monitoring  the 


".  .  .a  change  in 

polarization  can  make 

quite  a  difference  in  the 

S-meter  level." 


bands  for  rule  violations  and  for  gathering 
evidence.  I  was  truly  fortunate  to  be  Ray*s 
last  T-hunting  partner,  as  he  was  an  outstand- 
ing teacher  of  the  HUNT.  Ray  was  revered  as 
one  of  the  best  hunters  during  his  time,  and 
many  people  will  surely  miss  him. 

The  History  of  the  W  A6TEY 
Quad  Antenna 

The  goal  of  this  antenna  was  to  allow  di- 

rectable  220  HT  communication.  This  would 
minimize  overheard  communications  be- 
tween cooperating  hunters  when  they  arc  ex- 
changing information  concerning  strategies 
for  nailing  an  illegal  signal.  At  the  time  this 
antenna  was  designed,  most  of  the  amateur 
community  was  rock -bound  and  avoiding  the 
220  band  due  to  this  equipment  restriction. 

The  most  obvious  physical  feature  of  this 
quad  is  the  reverse  spacing  between  ele- 
ments. This  design  was  an  experiment  by  Ray 
to  see  if  he  could  obtain  good  directivity, 
match,  and  usability  of  the  220  band.  But  the 
surprising  trade  off  to  the  2  meter  side  of  this 
antenna  proved  to  be  a  real  improvement  to 
the  2  meter  T-huming  capability.  True,  the 
gain  of  the  2  meter  antenna  was  reduced 


slightly T  but  the  front-to-back  ratio  was  in- 
creased. The  really  big  plus  was  the  reduction 
of  side  lobes  and  thus  the  enhancement  of  a 
very  dominant  directive  frontal  lobe.  The  ad- 
vantages are  clear  in  the  world  of  mobile 
flutter  and  the  need  for  Speedy  good  directive 
resolution. 

Polarization  Makes  a  Difference 

The  feedpoint  of  the  antenna  determines 
the  polarization  characteristics  of  the  anten- 
na. On  a  diamond-shaped  quad,  the  feedpoint 
on  either  end  of  the  horizontal  spreaders  will 
give  the  antenna  vertical  polarization.  Putting 
the  feedpoint  on  the  vertical  spreader  will 
give  horizontal  characteristics, 

Another  technique  commonly  used  for 
quick  polarization  changes  is  the  construction 
of  the  boom  and  mast  with  PVC  and  PVC 
TT '  section.  This  allows  free  ninety  degree 
or  less  rotation  of  the  quad  for  polarization 
change.  This  is  important  because  a  change 
in  polarization  can  make  quite  a  difference 
in  the  S-meier  level.  It  will  also  often  indicate 
a  very  definite  peak  on  the  meter.  This  allows 
you  to  make  a  more  refined  and  accurate 
beam  bearing.  This  polarization  compari- 
son technique  can  also  give  some  insight  as 
to  multipath  and  reflections  being  seen. 
Most  multipath  and  reflections  are  usually 
some  other  polarization,  than  that  of  the 
actual  transmitting  antenna,  When  the  antcn- 
na  is  in  an  opposite  polarization  configura- 
tion, the  signal  may  appear  to  have  a  broad 
peak  on  the  S-meter — as  much  as  twenty-five 
degrees. 

Considerations  Before  Building 

The  more  metal  on  the  spreaders,  the  less 
dowel  to  treat.  This  is  important  to  remem- 
ber, especially  in  Southern  California,  where 
the  heat,  wind,  rain,  and  smog,  weather  an- 
tennas quickly. 

Before  construction,  decide  if  the  perma- 
nent mast  is  to  be  metal  (conductive)  or 
plastic/wood  (non-conductive).  Be  sure  to 
use  the  the  appropriate  mast  when  tuning  so 
that  you  will  make  the  proper  compensations. 

If  you  decide  to  use  PVC  with  a  center 
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your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  ill 

$199.50  S-F  RADIO  DESK 
Deluxe  *Ready  to  Assemble 


SI 


Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 

Floor  Space:  39'  Wide  by  3CT  Deep 

Additional  Information  on  Requesl 

Check  a,  Money  Orders.  BankAmtirleard 
and  Master  Charge  Accepted 

FOB.  Culver  City  (in  C*iif  Add  6%  Sales  Tax.) 
DEALER  INQUIRIES  INVITED 
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1364  KEYSTONE  AVENUE  *  CULVER  CITY,  CALIF,  90230  —  PHONE  (213}  637-4070    ^g 

CIRCLE  73  ON  READER  SERVICE  CARD 


AJSd  Arable 
space  Si    Wide  by  30"  Deep 

$219.95 


ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


DI6C Oven  THE  WORLD  OF 
FAST  SCAN       a,       t  TttEVlSlDl 


HE  AMPLIFIED*  m*  MOTOROLA  BULLETIH1         ££fifiOJtC_y  Ufc  JfcUtfcS 

S4-MO-65- IB  r«mM  Bud 


*j.-.i  L  n  4of  HF  Antpbfm  Dn;rr*d  I'- 
ll* MOTOROLA  ft^Ucuki 
AHmJQWr  ItfiCTS  EBtJ  tow  me 
AJffHUBW  193  25  EBJ?*J0Cr*  1139  » 
Wirrt  WW  tO  It     EMOtWGw    |44l!5 

NEW]]  MeWATTB^lSrriTlinmifal 


HtAT  SINK  MATERIAL 

MmM  95  Hwt  $**r»  i-l&l  i) 
CHS-4  Cewr  S«*-#4^(*-Vl/i| 
Add  1200  ****i*i*l 


I    120 

i    x 


12300 

SltW 


AMATEUR  TILtViStOW  COMPUTERS 

ATV3  4M-4SO-  .  , ,...  t  +4.35  Kll 

ATV3    <?M    *MHGiA5-FET|  .t  49  35  Kii 

ATV4   W/-97H  (LiiAS-FETj  I  Si  95  K  il 

AUDIO  5QUEICH  COWTROL  i~  ATV 

5IL  1  J5.9S  Hit 


ADD  Will 
12D0  Will 


(}  ^  IOMHj) 

■  ~  IrT  *   .  uiiii'rrr  nrra'  ■ 

4  -  Ran 


iijimiiiiiii     in  i  ■  i  • 


f  was 

i  «9  « 


HHIW<}0-*iflM Mr  PUSH-PUU   LINEAR 
AMPLIFtEW    -    SSB-FW-ATV 


3  METEtt  VHf  AMPLIFIERS 
Ji   Man  lAwfe  J«A 

n  WMt  ifc**  in* 


tTiv&tu 

tllfttKt 


KEBC7-PK  jK«t| 

KE0E7-PCB  fPC  Batrdt 

7-i  ruwwi 


1  IB  00 
f  500 


•"*•». 


W«  aha  itotk  H«d-t»-Pii^  Mrti 

CHIP  CAPACITORS 

METAL  CU0  MKA  CAPACITORS 

RF  POWER  TRANSISTORS 

MRF141G  

MRF151G 
MINI- CIRCUIT  MIXERS 

SBL-1 

SBE-1X  

ARCO  TRIMMER  CAPACITORS 


AM  |  7  00  *» 


1209  20 

tl6€.  tO 

1   650 
I   7S5 


[Communication 
I  Concepts  Inc. 

121  Brown  Street  *  Dmyian.Obia  45402  "  |513|  220-0477 
FAX  rSl3V  429-31111 


CCI 


h^iiifif  nrranfl* 


PACKET  RADIO  SOFTWARE 

FOR  COMMODORE  64 .  1 28  COMPUTERS 


PACKET  TNC  INTERFACE  PROGRAM  ($34.95) 

TNCUNK-64/128  provides  a  menu-driven 
operating  environment  for  Packet  Radio 
operation  of  any  TNC  requiring  external 
software.  FAST  Machine  Language 
program  is  more  than  a  terminal  emulator. 
Features  incfude: 

*  Computer  data  transfer  rates  of  up  to 
1200  baud 

*  User  defined  split-screen  size  and  colors 

*  Complete  Disk  and  printer  support 

*  Operating  setups  can  be  saved  on  disk 

*  Ten  256-character  message  buffers 

*  8192  character   receive  and  transmit 
buffers 

PACKET  NETWORK  MAPPING  PROGRAM  ffEMfi) 

PATHFINDER-64/128  monitors  a  Packet  frequency 
and  forms  a  table  of  alt  active  paths  between  stations 
heart  Up  to  1 28  calls  are  stored  in  a  table  which  can 
be  saved  on  disk,  This  altows  you  to  quickly  find  the 
best  paths  to  use  for  accessing  stations.  Features 
include: 

*  Find  all  stations  and  digipeaters  available  to  you 

*  Find  one  or  two  digipeater  paths  between  stations 

*  Highlight  stations  used  as  digipeaters 

*  Print  lists  of  calls,  paths,  or  digipeaters 

PC  VERSION  NOW  AVAILABLE 
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ZELTWANGER  ELECTRONICS 

P.O.  0OX  4995 

NATICK.  MA  01760 
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ASSOCIATED  RADIO 

801 2  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


EVERY  DAY  A  HAMFEST 
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BUY 


SELL 


TRADE 


ALL  BRANDS  NEW  AND  RECONDITIONED 


WE'LL  BUY  YOUR  EXTRA  RIG 

STATIONS-ESTATES  ETC.  Call  913/381-5900  fax  913  648  3020  Z& 

SEND  $2  FOR  CATALOG  AND  WHOLESALE  LIST 


73  Amateur  Radio  •  April,  1989    27 


Plumber  1 0  on  your  Feedback  card 


73  Review 


Aries 


Deluxe 


hy  Tom  Guntzel  KE0KB 


ing  program. 


Ashton  ITC 

PO  Box  1067 

Vestal  NY  1 3851 

PH:  (607)  740-9028 
Price  Class:  $90 


Consider  me  an  ardent  RTTY  enthusiast. 
Having  recently  upgraded  my  computer 
equipment  to  a  PC  compatible  and  my  TU  to  a 
PK-232, I  was  anxious  to  find  a  software  pack- 
age  that  would  take  full  advantage  of  both. 

Searching  the  ads  of  various  publications 
led  me  to  a  program  called  Aries-1 .  The  ad 
touted  the  software's  ability  to  insert  the  time 
and  date  (from  the  computer)  and  the  frequen- 
cy and  mode  (from  the  transceiver  if  properly 
interfaced)  into  a  real  time  logging  program.  It 
would  also  operate  in  a  special  contest  mode 
which  would  automatically  check  for  dupes  as 
well  as  allow  for  abbreviated  log  entries.  All 
this  while  supporting  all  the  operating  func- 
tions of  a  PK-232  or  KAM.  Additionally,  the 
program  would  allow  the  user  to  enter  data 
into  the  logger  and  control  all  functions  with  a 
mouse  as  well  as  with  the  keyboard,  The  Aries 
package  had  the  features  I  was  looking  for. 
and  it  quickly  became  a  new  addition  to  my 
software  library. 

Quick  Startup 

After  a  quick  look  at  the  well-written  manual. 
I  had  the  software  up  and  running.  I  found  that 
modes  could  be  quickly  changed  with  a  func- 
tion key  or  mouse  click  and  that  the  default 
values  built  into  the  program  were  adequate 
for  normal  operation  (they  can  be  changed 
with  the  addition  of  a  special  file  on  the  pro- 
gram disk).  While  not  spending  a  lot  of  time  in 
the  CW.  AMTOR,  or  packet  modes.  I  did  verify 
that  they  operate  as  expected.  Checking  into 
a  local  packet  BBS  was  as  easy  as  a  mouse 
click  away.  Aries  shines  brightly  on  the  RTTY 
bands  and  has  all  the  features  necessary  to 
make  operation  simple  and  enjoyable. 

Using  the  Program 

The  top  few  lines  of  the  screen  contain  the 
fields  that  can  be  filled  in  when  using  the  log- 
ging program.  The  data  can  be  entered  from 
the  keyboard  or  the  mouse.  As  soon  as  a  sta- 
tion's call  is  entered  into  the  ID  field,  a  check  is 
made  of  the  log  for  a  similar  entry.  If  a  match  is 
found  the  information  from  the  most  recent 
matching  entry  is  put  onto  the  screen.  This 
process  takes  only  a  few  seconds  because  the 
complete  log  base  is  in  memory  at  all  times.  As 
the  OSO  progresses  all  fields  in  the  logger  can 
be  filled  in  and,  when  ready,  a  single  com* 
rnand  writes  the  log  information  to  disk- 
While  in  the  normal  mode,  writing  the  log 
data  to  disk  erases  all  the  data  fields,  prepar- 
ing the  logger  for  the  next  entry.  In  the  contest 
mode,  the  logger  behaves  differently.  Fields 
that  would  not  normally  change  (mode,  band, 
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power,  RST,  etc.)  are  not  erased  after  being 
written  to  disk.  This  makes  contest  logging  an 
easy  task. 

The  use  of  a  mouse  shortens  the  number  of 
keystrokes  required  to  fill  in  the  fields  in  the 
logger.  In  fact,  it's  possible  to  have  a  complete 
OSO  or  contest  exchange,  depending  on  how 
your  buffers  are  loaded,  without  having  to  type 
in  any  information.  If  you  point  the  mouse  cur- 
sor to  the  field  that  you  want  data  entered  into, 
and  then  click  the  mouse  after  that  data  has 
been  received  and  is  on  your  screen,  the  data 


''(With  a  mouse), 

it's  possible  to  have 

a  complete  QSO 

or  contest  exchange .  - 

without  having  to  type 

in  any  information. " 


automatically  goes  into  the  log,  As  soon  as  a 
call  is  entered  into  the  ID  field,  a  dupe  check  is 
initiated.  The  call  is  also  put  into  the  call  ex- 
change buffer.  This  way,  when  the  F4  key  is 
pushed,  the  station  you  are  working  and  your 
call  are  automatically  sent.  The  ability  to  use  a 
mouse  is  an  important  and  unique  feature  of 
the  Aries-1  software.  It  makes  contest  operat- 
ing a  real  ease  and  day-to-day  operation  a 
snap. 

Practice  Makes  Perfect 

The  technique  needed  to  click  the  mouse  at 
the  right  time  to  get  the  data  you  want  entered 
into  the  logger  takes  a  little  practice,  The 
mouse  must  be  clicked  after  the  data  you  want 
to  enter  is  on  the  screen  and  a  space  has 
occurred,  but  before  the  next  space  occurs.  In 
other  words,  when  the  mouse  is  clicked,  the 
most  recent  letters  between  spaces  are  en- 
tered into  the  field  you  have  selected. 

Another  useful  function  in  the  Aries-1  is 
what  the  authors  call  replaceable  string 
parameters."  Using  them  lets  you  customize 
your  stored  buffers  in  a  way  that  would  make 
them  seem  as  if  you  are  entering  them  from 
the  keyboard,  For  instance,  one  of  the  re- 
placeable parameters  is  for  the  "Name"  field 
in  the  logger.  If  you  have  a  buffer  stored  that 
has  the  control  code  for  "Name"  in  the  proper 


place  and  you  have  entered  a  name  in  that 
field  of  the  log,  when  that  buffer  is  transmitted,, 
the  name  is  inserted  in  the  proper  place. 

The  log  entry  number  is  also  a  replaceable 
string  parameter.  During  a  contest  you  can 
have  an  automatically  incrementing  QSO 
number  both  for  your  log  functions  and  to 
transmit  as  part  of  your  exchange. 

Log  Management 

The  software  also  operates  in  a  manual 
mode  allowing  you  to  use  it  as  a  logger  alone. 
This  feature  enables  you  to  use  the  package 
as  your  station  logger  regardless  of  the  mode 
you  are  operating.  Previously  mentioned 
fields  are  supported  in  the  manual  mode. 
Additionally,  the  remainder  of  the  screen 
becomes  a  scratch  pad— anything  typed  will 
appear  on  the  screen,  a  handy  feature  for 
CW  QSOs, 

The  versatility  of  the  log  management  mod- 
ule is  hard  to  equal  in  other  on-line  togging 
programs.  You  can  search  the  logs  and  create 
new  logs  with  the  results.  You  can  change  or 
delete  records,  and  print  logs  in  long  or  short 
form.  These  are  just  a  few  of  the  program's 
features,  The  log  management  section  is  also 
capable  of  creating  outputs  that  are  dBASE  III 
compatible. 

The  original  version  of  Aries  that  I  received 
had  a  few  faults  in  both  the  software  and  the 
manual.  Most  of  those  have  since  been  cor- 
rected. Remaining  shortcomings  are  the  ab- 
sence of  a  QSO  buffer  (one  is  promised  in  an 
upcomi  ng  version)  and  the  inability  of  the  con- 
test logger  to  do  any  type  of  scorekeeping. 

My  station  equipment  consists  of  a  Leading 
Edge  D2  computer  with  a  monochrome  moni- 
tor, and  an  ICOM  751 A  which  is  not  interfaced 
to  the  computer.  Thus,  Vm  not  able  to  com- 
ment on  the  appearance  of  the  screen  in  color 
nor  the  part  of  the  software  that  imports  data 
from  the  radio.  Ashton  is  currently  working  on 
expanding  that  portion  of  the  software  to  in* 
elude  more  control  of  the  radio  and  additional 
memories. 

Ashton's  president  is  Tom  Ashton  NY2I,  I 
hAve  spoken  with  him  several  times  and  he  is 
very  interested  on  feedback  concerning  his 
product.  He  continues  to  update  his  software. 
Revisions  are  free  during  the  first  ninety  days, 
and  available  at  reduced  rates  thereafter. 

During  a  recent  RTTY  contest  I  used  this 
software  to  make  and  log  over  300  OSOs.  It 
performed  flawlessly,  is  easy  to  use  and  lives 
up  to  its  advertising  claims  1 00  percent.  It  has 
been  a  welcome  addition  to  my  software 
collection 


10  METER 
DX  IS  HOT! 


AND  YOU  CAN  WORK  IT  WITH 
THE  NEW  RANGER  AR  3500 


•  Compact  Mobile  Transceiver 

•  Microprocessor  Controlled  Design 

•  AN  Mode  SSB/CW/AM/FM 
■  Effective  Noise  Bfanker 

•  Five  Selectable  Memory  Channels 

•  Programmable  Band  Scan 

•  Large  Six  Digit  Frequency  Readout 

•  Split  Frequency  Repeater 
Operation 

•  Dynamic  Mic  &  Power  Cable 

•  Mic  with  Frequency  Scanning 
Buttons  (optional) 

•  Limited  1  Year  Factory  Warranty  by 
Clear  Channel  Inc.  Issaquah,  WA 

SPECIFICATIONS 
Frequency  Ranga:  28  0000-29.9999  MHz  in 

100  Hz  steps 
S«w,:  SSB  CW  .15  pV,  FM  AM  .3  |iV 
Powtr:  SSB  25W  PEP,  30VV,  CW,  8W  FM/AM 
Input:  12.5  V,  6A  DC 
Dimensions  2.4*X77*xtr  wt  3  Lba. 

We  made  a  special  purchase  of 
these  fine  transceivers  and  thus 
able  lo  otter  them  at  a  very  attrac- 
tive price 


Our  Regular 
Pnce  $369.95 


$299 


•95 


AVAILABLE  OPTIONS 

100  Watt  model +  —  .(call  for  details) 

Mic  w'  Freq,  Scan,  Buttons'  . $30,00 

SP-1  Speech  Processor' 30.00 

CW  Auto  break-in  &  pwr  control"  .  „ . 30.00 

Service  Manual  A83300  AR3500 20.00 

3  Element  Beam,  26-30  MHz  >. «„„8&£6 

Penetrator  Mobile  Ant. * -  47.95 

Antron  A-99  Vertical  Base  AM 49,95 

RS7A  Pwr  Supply  for  30W  Ranger 52.95 

RS35A  Pwr  Supply  for  100W  Ranger  „,  142.95 

"sale  price  with  radio  purchase  only 

Offer  limited  to  available  stock 
Send  a  SASE  lor  detailed  brochure 

Quantity  Pricing  Available      FortJgn  Ordtn  Aocspttd 

Onftn  rtttlrod  by  1  PM  PST  shipped  UPS  fame  day. 

COD  '  VIS  A  '  MC  Next  day  U  PS  delivery  available 

No  extra  cherge  for  CM,  or  VISA  Mastercard  Orders 

ORDER  DESK  ONLY  -  NO  TECHNICAL 

(800) 854  1927 


ORDER  LINE  and  or  TECH  HELP 
<619)  744-0700 


FAX  (619)  744-1943 
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California  92069 


T 


-  a  Jt n tanr 


M 
U 

L 

T 
I 


F 
U 
N 
C 

T 

I 

O 

N 


D*t#   8*ee  s  St4tae  Window] 


1 1H  S  t * > :  uniinr  liuit :  CHAR 

p^tc:  DtJ-io-gg  &*gin ;  :-i  < o*;        EM  qsqs  £t  +  Q?j£n;           Fi 

t^p*  <nu.<io> :  y^fcj  n-j  Fir:                  hib   Rti:bv                          F^ 

ft#n_rk»; 

Il'tut:       ri/Tt*       ICUE1        HimMl    Hnto  f£U»1 

■  .  -  _____  t_oq    iff"    tfW I? I  —■  ■  -  ■  ■ ■ 

LfOMBmc    1>CMVt»    CHrifftlE 

«w  r«w  wrnR.    i  o  Fr^wf  t»ttw*>fr.  i  tufs  tw***  imclet  jcw 


fr-<i:  £0.405  O 


t£__ti   ri-^n   rctii/>vi 


s 
o 

F 
T 
W 
A 

R 

E 
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^Auio-rncsircalry  instils  « 

Its  both  q  logging  j___  q  Tmninfll  po^m   a  Mo  trlhw  soltf-rt  needed        Ihterfoere  win  Kontroncs  KMJ.  nnd  £A  PK-?J? 
I  Hfarb  wth  q  Mouse  ond/or  Function  Keys    I  F«t  and  easy  eonlrd  of  TtmiinaJ  Units  end  Data  [niry. 
iconic  Mode  end  OvtO  ^rhg  rgtoctrof-t   I  [riffmeif  fed  Voice  or  Dqggl  mode  eidionqei 
I *rtffrnrtt  Ow  d^t^g      iSeorch  /  pfini  by  Col.  Country.  Freq.  QSL  into.  etc.  I OSL  Wet  printng 

■Lets  you  run  olher  programs  (or  access  DOS)  nhie  stcryvig  rradenl  n  memory  otofHj  mlh  your  data. 
I  AHo-5  fpf  eigmple,  fagging  nhae  ^JfftyllQng-rtijy  connected  lo  0  CHKfcct  frd  toittnif   c.  »r    oadfiq  messages  trio  g  capture  Ilk 


An  E.lremely  useful  WgramE   MdsI  Aries-1  Users  "Tire  upH  (he  program  whenever  Iney  are  in  Ihe  snack,   Wnelher  opera  ling  Voce 
MQR,  Pocket  or  any  other  mode,  you  will  enjoy  having  your  log  ovorlable  On  screen  simunQneoutfy  with  ^our  Terminal 
Unit  ond  access  lo  your  other  ham  software  jtisl  o  keypress  awoy. 


VISA 


-  -  Our  IDUi  Year  of  deliwerioj  Quality  Softvare  lo  the  inlemaijoriii  -t  s-ke;  -  - 


MaiitrCard 


ITCS 


;  .    Box   1067  -  Vestal,    NY   13851    ■    C6Q7- 748*9028 > 

CIRCLE  338  ON  READER  SERVICE  CARD 


EVERY  ISSUE 
of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$200.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no partial  sets} 
for  $180  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $10. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back,  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

1  'Whitehall" 

Route  3,  Route  56 

Mineral,  Virginia  231 1 7 


DOWN  EAST  MICROWAVE 


MICROWAVE  ANTENNAS  AND  EQUIPMENT 

-  Loop  Y-gJi  ■  Poww  Dtrklan  ■  Ur>**t  Amp^fltri  ■ 
Array*  *  Micro****  Tran*v_rt-n  ■  Q-A»FET  Pn##mpi 

•  TROPO  »  EME  -  WMfc  Sl«ri-I  •  OSCAR  •  mi  -  13M  •  IS 

*  2304  •  2400  •  W«  U  Hi 

2345.  Y      45ei      bop^igi     1296MHz         20dBI  S37 

134S.Y     45e4      k)Op  Vagi     2304 MH;         30cBJ  SS4 

3333L V      33al      loop  Vagi      3Q2MHz         1-.b-_l  $97 
Above  rjnirtfinog  ass^mbliMij  And  lasted!  Kile  available. 


MICROWAVE  LINEAR  AMPLIPHIERS 
SSB  -  ATV  ■  REPEATER  -  O&CAH 


231  &  PA 
233-PA 

331SPA 
3335P4, 


%Wm  ISWoul 
lOW<n35Woul 
lWin20Wo_ 
10W,n40WcMJi 


124<MJ00MHx  13  BV 
1^4«-t3O0UHz  I3JV 
900-S30MHf  13SV 
90G-93DMHJ       138V 


K&5 

i30S 


l2S6MHt 
902MHi 


$80 

sac 


£3  LNA  Prevnp    0  7dG  N  F 
33LNAPF*3mp    OMBrVF. 

Add  S5  fox  shipping  -  UPS/48 

LMW  1 296  and  2304  MHz  TransverTar  klia  in  stock 

Write  for  FBEE  Catalog 

DOWN  EAST  MICROWAVE 
Bill  OI*qn.W3 HOT 
Box  2310  RR1,  Troy.  ME  D4SB7  USA 

(207)940-37411 


703-894-5777 

800-282-5628 


CIRCLE  365  ON  READER  SERVICE  CARD 

Mnltiband  QRY   Dipule  V  Sloper 


Ready  co  Use 
Fastest  Ensiftll 
Coax  Feed 
2500  Vlnsul 

QRV-  $49.95 

Includes  Mpa^c  Tc-fa  Minual 

Jnf^pawt  SI  bv  hi  d_»  mill 
Box  5006Z  S  Phn  ,\  fJT  ^460? 


Full  Le^3i  Pou-er 
Toufth  No  Lossy  "Dip* 

Fk  k  i  b  Ee  Low  Noise 

Kink -Proof      Never  Corrodes 

160- Iff       ir>:f(.lnf 
AJ4  S5  R**t  Jt  hUndliag. 

.4/ir*<'n-f_ri  H«?$| 
SOIi  37J-8425. 


CIRCLE  89  ON  READER  SERVICE  CARD 


Subscription 

Problems? 

Change  of 
Address? 

Our  new  toll-free  number  is: 
1-800-525-0643 

Colorado/Foreign  Subscribers: 
1-303  447  9330 
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HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  AMATEUR  and  COMMERCIAL  systems. 

40  to  1000  Mhz  -  tuned  to  your  frequency 

5  large  helical  resonators 

Low  noise  -  High  overload  resistance 

8  cJB  gain  -  ultimate  rejection>  80  dB 

10  to  15  volts  DC  operation 

Size  -  1.6  x  2.6  x  4  75"  exc.  connectors 

FANTASTIC  REJECTION! 

Price  -  CALL  bipolar  w/RCA  jacks 
Connector  options:  BCN  $5,  UHF  $6. 

N  S TO 
SUPER  HOT!  GaAs  Fet  option  S20 


Typical  rejection: 
±600Khz@144Mhz:  -28dB 
±1.6Mftz#?2GMhz   -40dB 
±5     Mhz@450Mhz   -50dB 


AUTOMATIC  IDENTIFIERS 


lf>t 


\D-2 


•  For  Hanscfiwers  antf  repeaters    AMATEUR  and  COMMERCIAL 

•  Automatic  operation  -  acfjusraisle  speed  and  amplitude 

•  Small  size  -  easy  installation    Mo  15  volts  DC 

•  8  selectable,  reprogrammable  messages  ■  each  up  lo  2  mm  itmq 

•  Wired,  tested,  and  programmed  with  your  message(s) 

Model  ID-1  -  £54,95    Model  ID-2  wtZ  to  10  minute  timer  -  $79.95 

We  offer  a  complete  I  me  of  transmitter  and  receiver  strip? 
and  ayrHhesfters  lor  amateur  and  commercial  use 
Request  our  free  caiasog.  Mastercard  ana  VfSA.  Metcome 


GLB  ELECTRONKS  JNC. 

151  Commerce  Pkwy.,  Buffalo,  NY  14224 
716-675-6740     9  to  4 
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HEAR  MORE  DX  ! 

APARTMENT  ANTENNAS 
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mount  on  gtass  ^  t  r  h  two  powerful  SDCtkm  cup*  jm,i  I  ■  •  ■  I .  I  tic  is  ■  i       months! 


Far  ;m«  &  23D  or  VIIF-L  HF  Scanners 
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SUPER   VAK-TENNA       IN9.95 

For  ihuriwnve  and  Manner  reception  (not  for  mnumthngi. 
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SIGNAL  INTENSIFIES 

R£C£/<  £Jf  PR£ AMPLIFIERS 


MLLTlrHF   RECEIVER  ADAPTER 


Wf  h**<  MAKY  MODELS  b^wteble 
HFP-40 

iBNC.fLJW)  I 

J-l3DDMJti  wAh  15  db  [nin  fchd 
3  5dh  nnuf  liguJe  Paw*n-I  ty 
USVAC    (ttVPC    nvnl|*H)      Tor 

EICIlv*    lift    r.nlY 

RFTR-SSR  ihu 

Istrtv*!  HF  *TP*™  n(lr  alto"* 
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NEW"    RFTR-tl  rWM 

Marine      i mi 1 1     ran     now     L#N*Nl 

'  M.     UVTENI  .■  i    k 
TlO,V    Tfca    fttTH  M    impwM 
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it 


SZCKAL  GST! 
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JIIVaC     pe*At*4    lt>C     ml) 

hsr  lev «.  liHr. sons   it*vs  n-  ihh 


ULTIMATE  MOBILh  SPEAKER 
MOUNTS  WITH  SUCTION  CUPS' 

Th,i  nundr  ip4ili*r  muunXj  on  y*tut  windlitucld:  Bint 

-•   yztxw  rn   14   rvftceiEMt   mud   ticii*    CatnpiKi 

4.1"  k  JU'  Hd  m*d#  at  n^t1^  b>B*k  ABS  *<■>>  * 


TAPE  SAVER 

SCAHKEX  H£CORDISG  fSTERFlCE 

Tk»  TAPE  *AV|»  T? -}  »ri-Nt  rvw  npott  m 
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ELECTRON  PROCESSING.  INC 

P.O    BO\ 

Mnitontj,  m  riTtt 

(5I6J  7^-979? 


II7/£V  ORDERING  Pkext 
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SEE  US  AT  DAYTON 
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Paul.  WA30PX 


AEA  •  ALINCO  •  AMERITRON  •  CUSHCRAFT  •  ICOM 

•  KANTRONICS  •  KENWOOD  •  MFJ  •  MOSLEY  •  SANTEC 

•  TELEX  HY-GAIN  •  TENTEC  •  YAESU  •  AND  MORE! 
n  Meadow  Road,  New  Castle,  Del.  19720 

Factory  A uthorized  Dealer!                                           1?e/ebra»'n9  our 
9-5  Daily,  9-8  Friday,  9-3  Saturday  'Mnni 
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New  Equipment  Order  &  Pricing 

302-328-7728 

SERVICE,  USED  GEAR  INFO 
NO  Sales  Tax  in  Delaware!  one  mile  off  1-9! 

Prices  are  subject  to  change  without  notice  or 
obligation.  Products  are  not  sold  for  evaluation. 
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Please  send  all  reader  inquiries  directly. 
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For  the  Finest  in  Repeaters, 
Go  with  the  Leader 
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SPECTRUM  COmMUmCATtOMS 
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Basic  SCR77 
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220  MHz 
440  MHZ  ' 
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SCR1000A2Mor220 
REPEATER  W/150  WT-  2M  Amp 
&  30A  POWER  SUPPLY. 
.(All  items  available  separately) 


Shown  in  optional  cabinet. 

Call  or  write  today  for  details  and  prices! 

Get  your  order  in  A.S.A.P.! 

Sold  Factory  Direct  or  through  Export  Sales  Reps,  only, 


SPECTRUM 

We  Ye  got  the  greatest 
design/performance 
"Know-how"— 15  years 
in  the  business — with 
constant  improvements  in 
our  Repeaters  &  Link  Units! 


For  that  new  Machine — Spectrum  now  makes 
3  lines  of  Repeaters— the  world  famous 
Deluxe  SCR1000A,  the  Low  Cost  line  of 
SCR77sP  and  the  new  State  of  the  Art 
Microprocessor  Controlled  SCR7000X  Line 
of  Repeaters  which  will  be  out  very  soon. 
The  SCR77  Repeaters  maintain  the  quality  of 
design,  components  and  construction  which 
have  made  Spectrum  gear  famous  throughout 
the  world  for  years.  However,  all  of  the  "bells  & 
whistles"  have  been  eliminated— at  a  large 
cost  savings  to  you!  The  SCR  7  7  is  a  real  ^work- 
horse1' basic  machine  designed  for  those  who 
want  excellent,  super-reliable  performance 
year  after  year— but  no  frills! 
Of  course,  if  you  do  want  a  Full  Featured/ 
Super  Deluxe  Repeater  with  Full  panel 
metering  and  controls,  and  a  complete  list 
of  'built-in*  options,  then  you  want  our 
SCR1000A  or  the  SCR7000X. 
Alt  three  available  with:  Autopatch/Reverse 
Patch/Landline  Control;  TouchTone  Control  of 
various  repeater  functions;  'PL';  "Emergency 
PwrJID";  Tone  &  Timer  Units;  Sharp  RX  Filters; 
Power  Amps;  etc. 

See  us  at  Dayton  Booth  #320—321 


Complete  Line  of  VHF/UHF  Rcvr.  &  Xmtr. 
Boards  &  Assys.  also  available.  Plus  ID, 
COR,  DTMF  Control  Bds.,  Antennas, 
Duplexers,  Cabinets,  etc.  Inquire. 


SPECTRUM  COMMUNICA  TIONS  CORP. 


1055  W.  Germantown  Pk,  S10  •  Norristown,  PA  19403  •  (215)  631-1710  •  TELEX:  846-211 

FAX:  (215)  631-5017  emeu  si  on  reader  service  card 
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Slingshot  for  Two 

Big  2-meter  signal  for  under  $5. 


by  David  Younker  KA80GD 


Assembly  of  the  2-meter  '  'Sting-shot " 
antenna. 

I  would  like  lo  be  able  to  say  that  I  ran  a 
ream  of  calculations  through  my  IBM  PC 
Id  arrive  at  the  design  for  this  antenna,  but  1 
cannot.  I  used  an  abacus. 


Actually,  (  was  considering  building  an 
expanded  quad  loop— two  wavelengths  long 
but  open  at  the  top  center.  My  friend  and 
coworker  Henry  Higgins  (m  SWLer)  sug- 
gested, however,  that  by  reducing  each  ele- 
ment for  M-wave,  I  could  do  without  the 
matching  network. 

He  was  right.  The  radiation  pattern 
changes,  however*  from  bi-directional 
broadside  to  the  loop  to  bi-directional  in  the 
plane  of  the  vertical  elements. 

Construction  Procedure 

To  build  the  two  meter  version,  obtain  a 
length  of  electrical  conduit  ten  feet  long.  Cut 
the  conduit  in  half  and  bend  each  length  into 
the  shape  of  an"L"  with  20  inches  on  the 
short  side  and  40  inches  on  the  long  side. 
Have  a  person  from  the  hardware  store  do  the 
bending  for  you,  or  you  may  end  up  with 
collapsed  bends,  as  I  did. 

Drill  mounting  holes  as  diagrammed,  or 
work  out  your  own  arrangement.  I  bolted  the 
antenna  to  a  piece  of  Plexigtas™\  hut  a  length 
of  painted  wood  will  serve  as  well.  Next, 
attach  the  antenna  to  the  mast  with  a  pair  of 


muffler  clamps,  Then,  attach  the  coax  and 
operate. 

Results 

SWR  on  the  sling-shot,  untrimmed,  is 
1.5:1  across  the  top  two  MHz  of  the  band.  I 
get  reliable  coverage  over  a  forty  mile  radius 
of  the  home  base.  Limited  experimentation 
with  a  six  meter  version  with  KD8FW  on  the 
receiving  end  some  sixty  miles  away  gave 
better  results  than  my  two  element  beam  at 
thirty  feet  (for  operation  on  2m). 

With  both  the  six  and  two  meter  versions, 
the  horizontal  section  was  a  half  wave  or 
more  above  ground  level.  I  have  not  tried  any 
other  elevations  and  will  not  until  I  put  up  the 
15/10  meter  job  that  I  have  planned  for  the 
summer.  Fifteen  meters  would  appear  to  be 
the  upper  limit  for  this  design— after  fifteen 
the  dimensions  begin  to  get  unwieldy. 

Total  cost  for  the  two  meter  version  was 
under  five  bucks— S3. 60  for  the  conduit  and 
$130  for  the  muffler  clamps.  I  already  had 
the  Rlexiglas  in  the  junk  box. 

My  thanks  for  Charles  Woods  for  his  assis- 
tance with  the  diagram 


UNADILLA  ANTENNA 
MANUFACTURING  CO. * 

PO  Box  4215  BV-AjKtover-MA-OiaiO 
(SOB)  475-7a31  eanvSpm  EST-{50BJ  474^ft49  24HR  FAX 


W2ALJ 
(1:1  &  4:1) 
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W20U 

(HFiVHF) 


THE   DIVJ  SIGNAL 

Amateur  Antenna  Baluns 

For  over  20  years,  preferred  by  Amatucr,  Commercial 
and  Military  Operators.    Assembled  with  all  stainless 
steel  hardware  and  built-in  lightning  arrester  minimizes 
your  TVI,  maximizes  your  power. 


Transformer  Baluns 

For  modern  pewo*  (1000  wan*  RF  minimum)  intf  broadband  op&xion  3-40  MHz. 


W2AU1:1 

50/50  or  75/75Q 

Dipol©stV*s 
Beams.  Quads 


W2AU  4:1 

200/50  or  300/75£2 

Hi-Impedance  Antennas 

{ie:Folded  Dipoles) 


Non-Transformer  Baluns 


W2PU-HF 
1 .8-30  MHz 

3000-9000W 
1500-5GOOW 


w/1:1  SWR 
w/2:1  SWR 


W2DU-VHF 

30-300  MHz 
2Q0O4000W 
1200-2400W 


Contact  Your  Local  Ham  Dealer  Today!!! 

Call  or  write  direct  (or  our  informational  brouchure  on 

our  other  fine  products 

Tripa*Arttmni  K3t*-Filb*r*-C*nt»r  ln*uf*tor»*E.NDfru1fttofi?u<Coaiclal  ReLaym 
AM  prpduda  com*  with  ■  30  Oiy  Wirrenty 

-NOTICE- 

We  are  the  NEW  manufacturers  of  the  original 

JAMES  MILLEN™  Products 

(508)  475-7831  9anv5pm  EST 
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IBM-PC    Software  Catalog 

INTERCOM  is  celebratmg  Ihe  beginning  of  our  3rd  year  in  business  THANKS  to 
YOU  Through  May,  IDS  will  include  a  FREE  beautiful  reusable  hard-carrying  case 
with  all  orders  for  3  or  more  disks.  It  protects  your  disks  in  the  mailh  your  briefcase  or 
anywhere.  And  We  Will  give  you  1  for  yvwy  6  disks  you  order.  HAPPY  BIRTHDAY 
from  INTERCOM 

HAM  Software  SPECIALI1  FulWength  catalog  with  100's  of  TESTED.  TESTED,  and 
TESTED  programs  for  'finicky,1'  hard-iO-please  HAMs  and  E.E.'s  is  FREE.  Just 
send  your  Name  and  Address.  ($1  for  postage  appreciated  but  not  required.)  Or 
Order  from  the  Sample  List  befow: 

Only  53.95  per  Disk     Unless  otherwise  Noted     Only  $3.95  per  Disk 
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CIRCLE  2  36  ON  REAPER  SERVICE  CARD 


WATCH  FOR  OUR  BIPLANE  AT  THE 
"DAYTON  HAMVENTION" 


FAROUT  H.R.C 


147.135  %  224m 


MARK  YOUR  CALENDARS  RIGHT  NOW  FOR  OUR  10th  ANNUAL 

FAROUT  A.R.C.  HOSPITALITY  BLITZ 

THE  PARTY  THAT'S  GOT  THE  OTHERS  BEAT 


* 


COMPLIMENTARY 
REFRESHMENTS 


*  SNACKS 

*  MUSIC 

*  GOOD  TIMES 

*  GREAT!!  PEOPLE 

*  PLUS  MANY  OTHER 
EXCITING  ACTIVITIES 


FRIDAY  APRIL  28th  8:00  P.M.  TILL  12  MIDNIGHT 
KNIGHTS  OF  COLUMBUS  PARTY  DOWN  ROOM"  267  BAINBRIDGE  STREET 

DAYTON,  OHIO 
JUST  THREE  BLOCKS  EAST  OF  "STOUFFERS  HOTEL" 


FOR  MORE  INFORMATION,  PLEASE  DROP  US  A  LINE  AT: 

FAROUT  A.R.C. 

C/O  BLITZ  CHAIRMAN 

P.O.  BOX  9181 

DAYTON,  OHIO  45409-9181 


(IF  YOU  DESIRE  A  QUICK  RESPONSE,  PLEASE  INCLUDE  YOUR 
HOME  TELEPHONE  NUMBER;  WELL  CALL  YOU  COLLECT!) 

WHILE  IN  DAYTON  FOR  OUR  BLITZ! 
YOU  MAY  WANT  TO  TAKE  IN  THE  "DAYTON  HAMVENTION" 

TAKING  PLACE  AT  HARA  ARENA 


Number  1 2  on  your  Feedback  card 


FM  Split 
for  the  Uniden  HR2510 

Modify  this  rig  for  easy  1  Om  repeater  operation! 

by  Richard  Thomas  WB9WDH  and  Thomas  Dick  WA9QDZ 


In  addition  to  surplus  CBs  thai  arc 
easily  modified  for  ten  meter  operation, 
there  are  many  new  quality  inexpensive  ten 
meter  FM  radios  now  on  the  market.  One  of 
the  best  examples  of  these  new  rigs  is 
Uniden Ts  President  Model  radio.  It  operates 
in  AM,  SSB,  FM ,  and  CW  modes.  It  sells  for 
about  one  third  the  cost  of  a  regular  ham-band 
transceiver,  Its  one  notable  drawback,  how- 
ever, is  that  its  FM  operation  is  not  designed 
for  the  split  frequency  operation  necessary 
for  repeater  operation.  This  article  shows  you 
how  to  modify  the  Uniden  for  easy  split  fre- 
quency operation. 

Circuit  Workings 

Uniden  opted  to  use  one  filter  for  receive 
and  transmit,  using  switching  diodes  to  go 
from  one  state  to  the  other.  Receive  is  turned 
on  in  all  modes  except  FM  with  the  diode 
DI05.  In  the  transmit  mode,  D105  is  turned 
off  and  diodes  DIM.  D120,  and  D 109  are 
biased  on,  effectively  isolating  the  filter 
(FT  102)  from  the  receive  circuit  and  using  it 
to  filter  SSB  and  AM  transmit  audio.  In  FM 
operation,  no  audio  is  passed  through  this 
filter,  All  this  action  takes  place  on  the  main 
board  of  the  Uniden. 

On  the  original  model  modulation  is  done 
in  the  VCO  on  the  microprocessor  board. 
Dl  and  D2  of  the  new  bypass  filter  that 


1 
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Photo  A.  installation  of  the  bypass  section  of 
the  mod  on  the  main  board  of  the  Uniden. 

we  use  (Figure  1)  turn  on  through  radio 
parts  Rl  I,  Ri8  and  R13,  RF  flows  through 
Dl,  CI ,  and  D2  around  the  filler,  DC  passes 
through  R I  and  R2  of  the  bypass  network 
to  an  8  volt  transmit  source  via  the  beep 
switch.  The  10.6975  MHz  frequency 
is  passed  through  to  the  transmit  mixer 
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Photo  B.  installation  of  the  crystal  and  the 
relay.  This  is  at  the  from  of  the  Uniden,  the 
left  side  as  you  face  the  rig. 


to  derive  the  operating  frequency . 

In  order  to  get  the  offset  for  repeater  opera- 
tion, we  chose  to  change  hack  and  forth  be- 
tween the  regular  crystal  at  XlOl  (10.6975 
MHz)  and  the  new  one  (10.7975  MHz).  The 
crystal  shift  is  done  with  relay  K  J  and  X 10 1 A 
(10.6975  MHz)  and  XI01B  (10. 7975  MHz). 
X 101 B  is  100  kHz  higher,  so  when  it  is  mixed 
in  the  transmit  mixer,  the  difference  in  output 
is  100  kHz  tower  than  the  original  crystal  at 
the  operating  frequency.  The  Kl  relay  power 
is  taken  from  the  FM  mode  switch  wire 
(brown  wire)  so  that  the  relay  is  turned  off  in 
all  modes  except  FM.  This  allows  the  relay  to 
be  energized  when  die  beep  switch  is  in  die  IN 
position,  making  offset  operation  possible. 
Take  note  that  the  beep  switch  must  be  in  the 
out  position  for  operation  on  SSB  and  AM. 
The  out  position  also  shuts  off  the  offset 
crystal  X 101 B  for  simplex  operation  on  FM. 
The  beep  feature  will  be  eliminated. 

Before  you  try  to  modify  Ehe  Uniden  Presi- 
dent, make  sure  it  transmits  and  receives  on 
the  same  frequency.  This  is  called  tracking. 
You  can  check  for  this  problem  on  the  air  but 
be  sure  the  rjt  knob  is  absolutely  vertical.  If 
it  does  not  transmit  and  receive  on  the  same 
frequency,  return  it  to  Uniden  for  repair  be- 
fore making  any  modifications. 

It  takes  very  little  to  make  the  necessary 
changes:  one  crystal  for  10,797.5  MHz,  one 
subminiature  DPDT  DIP  relay  from  Radio 
Shack  (part  #275-2 13A),  and  several  resis- 
tors and  ceramic  capacitors,  Total  cost  for  all 
items  should  run  less  than  $20.  For  another 
S  15.75  plus  postage  you  can  get  a  service 
manual  {part  #SMHR2510)  from  Uniden 
(Sales  Dept.,  9319  Castelgate  Dr.,  Indiana 


polis  IN  46256) .  Let's  take  this  modification 
step  by  step. 

Dramatis  Personae 

First,  order  a  crystal  for  10.7975  MHz 
fitting  the  characteristics  of  a  crystal  for  the 
Cybernet  board  (holder  HC  18,  PT#/OF  » 
RMF-9,  R/T.  ToL  =  50  CL  PF  +  30  RS  = 
20).  You  can  order  the  crystal  from  Crystek 
Corporation  (PO  Box  06135,  Ft  Myers  FL 
33906.  PH;  800-237*3061.)  White  you  are 
waiting,  go  to  Radio  Shack  and  get  one  relay 
(Radio  Shack  part  #275-2 1 3A)  plus  any  of  the 
other  parts  you  don't  have  around  the  ham 
shack  (see  Figure  1), 

Build  The  Bypass 

When  the  crystal  comes  you  are  ready  to  go 
to  work.  Disconnect  the  power  cord  from  the 
rig.  Remove  the  top  and  bottom  covers  by 
taking  out  the  screws.  Be  sure  that  you  don't 
have  anything  around  the  work  area  that 
could  shim  out  against  components  in  the 
chassis.  Build  the  bypass  network  as  found  in 
Figure  1  between  D106  and  D120  near 
FT  102  (see  Photo  A).  Make  the  leads  be- 
tween components  as  short  as  possible.  At- 
tach one  wire  about  8"  long  to  the  junction  of 
R I  /R2/C 1 ,  Connect  the  power  cord  and  turn 
the  radio  on.  Try  to  receive  and  transmit  on 
SSB*  If  you  wired  everything  correctly  the 
radio  should  work.  If  it  doesn't,  don't  pro- 
ceed until  you  have  cleared  up  the  mistake. 

Beep  Switch  Mod 

Turn  the  radio  off  and  unplug  the  power 
cord.  We  are  going  to  modify  the  beep  switch 
at  this  time.  Locate  the  beep  switch  on  the 
front  panel  of  the  radio.  This  will  keep  you 
properly  oriented.  Now  remove  the  four 


Photo  C  Plug  from  the  mode  switch.  The 
wire  from  pin  16  of  the  newly  installed  relay 
runs  to  the  brown  wire  of  this  plug. 


;rews  in  the  side  of  the  face  plate,  This  will 

low  the  face  of  the  rig  to  fail  away.  Pull 

down  as  far  as  possible.  Locale  the  back 

f  the  beep  switch  (Figures  2  and  3)  and 

ol  ate  all  six  landings  of  the  switch  by  cutting 

ic  three  trace  runs  with  a  sharp  knife  (see 

igure  3).  Brighten  the  copper  foil  around 

IC  switch  landings  so  thai  it  will  take  solder. 

repare  four  pieces  of  wire  ten  inches  long, 

referably  in  four  different  colors.  Solder 

wire  to  each  of  four  landings:  B 1 ,  B2f  CI , 

i  C2.  Put  the  face  of  the  rig  back  on.  Insert 

ie  screws.  Reattach  the  power  cord  and  turn 

ic  rig  on.  The  rig  should  still  work  on  all 

lodes. 

telay /Crystal  Mod 

Now  turn  off  and  disconnect  the  power 
ord  again.  Turn  the  rig  upside  down  and 
:>cate  the  VCO  assembly,  which  hides  the 
older  leads  for  crystal  XI  Oh  Remove  the 
vires  attached  to  VCO  assembly.  (Be  sure  to 
lOte  where  they  go  so  that  you  can  put  them 
lack.)  Remove  the  whole  VCO  assembly  and 
hen  unsolder  crystal  X 1 0 1 . 

Turn  the  radio  over  on  Ehe  other  side. 
vlount  the  Radio  Shack  relay  against  the 
neial  sides  of  the  cans  for  LI  16,  LI  18,  and 
-1 17  (Photo  B)  using  double-sided  tape  with 
he  pins  of  the  relay  pointing  away  from  the 
x>ard  and  pins  1  and  16  facing  toward  the 
>utside  edge  of  board.  Connect  a  wire  from 
3in  13  of  the  relay  to  the  empty  hole  of  X 101 
Jiat  is  farthest  from  the  front  of  the  rig.  Con- 
nect a  wire  from  pin  4  of  the  relay  to  the 
^mpty  pin  hole  of  X 101  that  is  nearest  to  the 
front  of  the  radio.  Now  replace  the  VCO 
assembly. 

Next,  connect  a  wire  from  pin  16  of  relay 
to  the  brown  wire  of  the  plug  from  the  mode 
switch.  This  plug  is  in  the  area  of  X 101  in 
the  left  front  corner  of  the  main  board  (see 
Photo  C).  Connect  a  wire  from  C2  of  the  beep 
switch  to  pin  1  of  the  relay.  Connect  a  wire 
from  B2  of  the  beep  switch  to  any  good  chas- 
sis  ground.  Connect  a  wire  from  Bl  of 
the  beep  switch  to  resistor  R93  on  the  side 
next  to  FT  102  (Photo  D).  Connect  wire  CI 
of  the  beep  switch  to  the  wire  that  is  attached 
to  the  common  junction  of  R 1/R2/C1 .  Make 
the  joined  wires  as  short  as  possible  and 
tape  the  solder  connection  carefully.  Then 
solder  the  crystal  removed  from  X 101  to  pins 
1 1  and  6  of  the  relay.  Solder  the  new  crystal 
to  relay  pins  9  and  8,  being  careful  not  to 


short  out  any  of  the  leads 
to  the  case. 


TO  CATHODE 
OF  DI06 


TO  XIOI 
HOLES  ON 
P.  C  BOARD 


Mod  Checkout 

Attach  the  power  cord 
and  turn  on  the  rig. 
Check  the  voltage  on  the 
relay  to  see  that  it  turns 
on  and  off  when  the  beep 
switch  is  depressed  and 
out.  Set  the  LED  readout 
for  29.000  MHz  of  your 
Uniden.  With  the  beep 
switch  out  and  the  radio 
in  the  FM  mode,  key  the 
transmitter  and  read  the 
transmit  frequency  with 
a  counter.  It  should  be 
within  1  kHz  or  less  of 
what  the  LED  readout  on 
the  radio  shows,  tf  it 
isn't „  you  have  made  a 
mistake.  Go  back  and 
check  your  work  care- 
fully. 

If  the  transmit  fre- 
quency is  not  the  same  as 
that  indicated  by  the 
readout  (but  within  1 
kHz),  adjust  LI  17  to  ob- 
tain the  same  frequency 
as  that  displayed  by  the 
LED  readout.  Put  the  ra- 
dio in  lower  side  band  (LSB)  mode.  Set  the 
R1T  in  the  dead  center  position.  Le,  the  verti- 
cal or  the  12  o'clock  position.  Generate  a 
signal  with  a  100  kHz  generator  like  that 
found  in  older  analog  ham  receivers.  Bring 
the  radio  close  enough  thai  the  signal  can  be 
heard  in  your  Uniden  radio.  Zero  beat  the 
Uniden  radio  with  this  signal  using  LI  18.  It 
should  take  no  more  than  one  turn.  Then 
change  the  rig  to  upper  side  band  (USB) 
mode.  Zero  beat  again  using  LI  16.  This  re- 
establishes receiver  tracking. 

That  concludes  the  modification  of  the  ra- 
dio. Replace  its  covers.  The  beep  switch  must 
be  out  to  transmit  on  AM  or  Side  Band,  and 
for  FM  simplex.  The  beep  switch  should  be 
depressed  when  you  want  to  transmit  on  the 
offset  frequency  characteristic  of  ten  meter 
repeaters. 

Postscript 

We  suggest  one  additional  modification  for 
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Figure  /*  Schematic  for  the  modification  to  the  Uniden  President 
10m  rig  for  easy  repeater  operation. 


the  operator  who  switches  from  one  mode 
to  another  frequently  and  may  forget  to  reset 
the  beep  switch.  The  installation  of  an  addi- 
tional relay  identical  to  the  one  already  used 
will  help  to  reduce  the  chance  of  operator 
error  for  the  true  purist.  It  disables  the  bypass 
function  when  the  mode  switch  is  in  any  posi- 
tion other  than  FM.  The  relay  coil  for  this 
new  relay  should  be  connected  in  parallel  to 
the  other  relay  coil  that  switches  the  X101 
crystals,  You  can  use  either  pair  of  normally 
open  contacts  of  this  relay.  They  should  be 
connected  in  series  with  the  power  lead  that 
runs  from  the  bypass  network  to  the  beep 
switch.  The  mounting  of  this  relay  is  not 
critical. 

Here's  hoping  to  satisfy  all  those  10  FM 
repeater  users  out  there  who  wanted  to 
buy  this  fine  and  inexpensive  radio,  but 
held  off  because  there  was  no  easy  split 
operation  on  it.  Now  there  is— 

Enjoy! 
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FRONT  FACE  TIPPED  FORWARD 
WITH  FOlLSfDE  SHOWING 


Figure  2.  Board  in  the  Uniden  toward  the  front  panel,  on  which  the 
beep  switch  sits. 


BEEP  SWITCH-  FOIL  LANDINGS 
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Figure  3*  Close-up  of  the  foil  landings  for  the  beep  switch.  You  need 
to  cut  three  traces  to  modify  this  switch  to  have  it  switch  on  and  off 

the  split  feature. 

73  Amateur  Radio  •  April,  T989    35 


Build  your 
next  vacation 
around  the  south- 
land's  most  popular 
Manifest,  at  the  huh  of 
the  greatest  entertainment 
and  activity  center  in  the  east 


Hamcatlon  only  minutes  away 
from  Florida's  main  attractions! 

•  Disney  World  *  EPCOT  Center 

•  Sea  World  •  Wet  n1  Wild  *  Water 

Mania  +  Boardwalk  &  Baseball 

•  Gatorland  Zoo*  Xanadu 

•  Church  Street  Station 


„,  ORANGE  COUNTY  CIVIC  CENTER 

(at  INTERSTATE  4,  EXIT  29) 


ARRL 


•  REGISTRATION  • 

$6.00  Advance 

(Until  March  15th) 

58.00  at  the  door 

under  12  Free! 


"C'mon  down  and  enjoy 
our  Southern  Hospitality' 


Northern  Florida 
Section  Convention 

7th,  8th,  9th 

—1989— 

NOW  BIGGER  &  BETTER 
THAN  EVER! 


April 


•  24  Hour  RV  Sites  at  nearby 
campground 

•  Continuous  Forums  Saturday 

and  Sunday 

•  FCC  EXAMS  Sunday  at  9:00  am 

•  FREE  Novice  Exam  -  all  others  *4.O0 

Form  610  provided,  Register  for  exams  on 
Saturday,  Bring  credits  and  license. 

EXPANDED  INDOOR  SWAP  TABLES 

($25.00  for  ali  three  days) 
Commercial  Exhibit  Areas 


For  General  Information  &  Tickets  -  Registrants  and  Exhibitors  contact: 

Hamcation  Information  •  P.O.  Box  547811,  Orlando,  FL  32854 

ORLANDO  HAMCATION  &  COMPUTER  SHOW 

Sponsored  by:  Orlando  Amateur  Radio  Club,  Inc. 

HAMCATION  CHAIRMAN:  Larry  Gilbreath 
General  information:  (407)  657-9052      Commercial  Information:  (407)  898-1027 

Ask  tor  Buzz  Showattar 

CLE  96  Of*  READER  SERVICE  CAJ 


A  New  Spectrum  Analyzer  From  AVCOM 

The  newest  in  the  line  of  rugged  spectrum  analyzers  fro 

AVCOM  offers  amazing  performance  for  only  $2,675. 

AVCOrvVS  new  PSA-65A  is  the  first  low  cost  general 
purpose  portable  spectrum  analyzer  thats  loaded  with  fee 

tures.  If  s  small,  battery  operated,  has  a  wide  frequency 
coverage  and  is  accurate  -  a  must  for  every  technician's 
bench.  Great  for  field  use  too. 

The  PSA-65A  covers  frequencies  thru  1000  MHz  in  one 
sweep  with  a  sensitivity  greater  than  -90  dBm  at  narrow 
spans.  The  PSA-65A  is  ideally  suited  for  2-way  radio, 
cellular,  cable,  LAN,  surveillance,  educational,  production 
and  R&D  work.  Options  include  frequency  extenders  to    ] 
enable  the  PSA-65A  to  be  used  at  SATCOM  and  higher 
frequencies,  audio  demod  for  monitoring,  log  periodic 
antennas,  carrying  case  (AVSAC),  and  more. 

Can't  wait  to  find  out  more  about  this  revolutionary  new  AVCOM  Spectrum  Analyzer?  Then  see  us  at  the  SPACE/STTI 
Las  Vegas  Show,  March  21-23,  THE  INTERNATIONAL  MOBILE  COMMUNICATION  EXPO  in  Las  Vegas,  March  29- 
31,  or  Dayton  HAMVENTIONf  April  28-30.    Write,  fax  or  call  AVCOM  for  brochure  and  specifications  sheet. 


PSA-65A  display  of  270-770  MHz  TVRO  block  downconverter 
showing  SCPC,  digital  and  video  transponders. 


AVCOM 


BRINGING  HIGH 
TECHNOLOGY 
DOWN  TO  EARTH 


500  SOUTHLAKE  BOULEVARD  •  RICHMOND,  VIRGINIA  23236  •  804-794-2500 
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Quality  Test  Gear  &  Electronic  Kits  for  Professionals  and  Hobbyists 
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ing you  advanced  tesimcj  capabilities  at  a  very  affordable  price. 
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Highteccivesen&iiivily.lessthartS^v  •  100  KHl  10  999  9995  MH i 
Continuous  frequency  coverage  •  Transmit  protection,  up  to  100 
watts  *  CTS  lone  encoder.  1  KHj  antf  external  modulation 
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mthe^  por  hour.  Nilametefs  w  n4ur  Or  lefit  per  second 
I  .'i|iimnni)uipui  peininsnslMiflfllofictuaidoppiEr^ni!! 
IfrifiMWn  1  hcDtHHCtflJlOi  RAli  'in.i  iikii  included!  and 
rum  on  iz  voc  Easy  id  bui id    j h  n >icxd wa ve  ci rcmir y  n 
PC  iriplimt.  Krt  tnclizde^.  m\\i*c  AB^pJaslittcESa  with 
spwdy  graphics  lor  a  putfetlMUllI  loo*  A  very  uit!u>  and 
ruhol 


RADIOS 


40  &  80  METERS 
HAM  RECEIVERS 

SbasiIiw:  all  nwjdi.  AW  CW.  5SB  recenrfi-r^  lor  $  S— A  0  Of  7C — 75  Mttj  Ovrnr.r  connBifion  assign 
usu'<g  f\£fiO?  IC  as  featured  in  QST  and  ARHi.  iijndOoaki  L^ss  tnan  >  n*  iw^l\  vily,  wa* actor 
dioilc  ivned  BG  mw  audio output  Amhv  i,n  WUC  ha?  flF  gain  conlr-oi  Rhh  bif  n  Mn'y  ^a^y  to 
build,  lois  til  I  if  1 1  and  nducalionaf— idnfll  1oi  the  bogmner  or  the  old  pro  the  optional  malcning 
triMs  k-i  I  fr?ii!uifir.  a  lugged  ASS  cilfl  si  it.  CAM  wmii  Eicreeneit  griphkCI  I  mi  k.ded  a*i^  machined 
aluminum  knobs  fm  a  well-rmishcd  proles:. ional  look 

40  Meier  r^cPlvflJ  

hi  «^       s24.gs 


HDMtlrr  roCn-iver 

ki  hr  s       524.95 


RactNor  esse  mm^.  __ 

^      s  12.95 


QfiP  TRANSMITTER  KITS.  40  &  80  METERS 


Dperaia  a  mm  aaan  ^adL  Tecst  Wei  CW » ^  a?e  NiEa#  1 
Featafu  *ciode  faadlj  eajy  waet  Rvomb  eei  •an  about  i 
Rtnor  CflKKdrtlfSlfflproiicae  ! 
mneai  BajHinetAaScasatarti 


n>  DM40  and  S 


s24.95  *24.95  s  12-95 


AIRCRAFT  RECEIVER  KIT 


Hear  audi  n.j  aircraft  communican  -  .  Lp  planes  up  to  100  ifukn  4way  Recetires  tiQ— 

13G  MH+-  AM  dir  band,  vgractor  lurMd  54*pomp[  dfisign  w»th  AGt.  cer*mic  U\at  and  ad|usraMe 
squekh.  fluns  on  9v  batttry,  50  m^  ^ydm  uutml '  trv  SaoslllvHy  0pncn.il  makWrtfl  AQS  piaslir: 
case  Ins  you  Uke  il  ^it^^h&re  leaiuras  scresned  flfapftics  ^Jid  mfteftminJ  aiumii.iiiii  knotty  fo(  a 
real  rjrotsislOMJ  look  Cnmpacl — great  1e>r  amhflws  pr  lor  just  plain  Hanging  around  It* 
airaort 


Complete 
ail  AR  1 


124.95 


Rfitci-vt'  case 
kit  CAR-1 


s  12.95 


SHORTWAVE  RECEIVER  KIT 


30  new  audw  artpuJ  Ustt 
on  Wbatury  tiwsrsatMc*ata^»coul  ttaooier 
mil  *d  tfM  eaeat  stKbs  DSTea  Add  m  eptenai  casa  kit 


S24.95 


PACKET  RADIO 

Commodore  DMl  1?U  packs r  radio  mlnrlftc*  Uses  taitious  Gerfn«n  UiQitom  &ollwate.  Features 
EXAfl  it:  Liiip  set  lor  reliable  openHM-ruhri  MF  or  VHF  torhfls.  ludu-rJes  FREE  um  sol  I  ware,  re 
board  an  necessary  parts  and  lull  docunttntanoft 


Compiflleifil.PC-i 


M9.95 


FM  COMMUNICATIONS/2  METER  RECEIVER 

Sc*a*^wii>e*^rfMrK^t^iafttli,lf$%i>uj se^riwnirrFOffi  t6-!7SIHr  LoteaitvZaiu 
JprtceciKfc  anaaaerori 

tveljf  prewidr  a  «  pre- 


S3?  *29.95 


SET  *  12.95 


NEW  MINI  KITS-NEW  MINIKITS 


BROADBAND 
PREAMP 

A  ^ensiliwii  Jill  ptii  po%t 
preamp  ideal  i.ji 
Ecarin?     Tv  •  ■  li   tfHf 
[|HF  -aje.  counleii  eic 
Fta  bines  taw  now  adb 
KF20dbgai"  W 
KHf-tC»U<iee*Ji*« 
flm*ifflT$-l?VOC5D 


itS?*  12.95 


LIGHT  BEAM 
COMMUNICATORS 

Traitsimismaduinlod  mnared 
iigtii  up  1  o  30  Ipf  I  *  isn  oul  Innses. 
wpio  1/4  mnrj  u»mgieine$  u&± 

30  KH^  can  wl  101  liuTfi-tre*  opera. 
lir>n  traumiti  th»u  windows,  etc 
Ideal  lor  buoi  or  taiBfung  id  w 
retwrtftcntion  transmittef  has 


B-1ZWC 


-J."  =  •  if   ■  ' 
Lfl-5 


*8.95 
*9.95 


HIGH  POWER  iM 
WIRELESS  MIKE 

A  hu;ii  pcneM  uniMnai  *iil 
ImriBiini  up  1o  1.'"Z  mil*  to  any 
FMb'Oedcast radio  Sensing 
mpui  accepls  any  type  ol 
fub.t  wiH  pK*  nip  normal 
ttxft  it>  lett  away  fcsmq 
tht  ara.lalAt  R»ni-ebctriC 

FH^IM         s9.95 


2  MTR  &  220  BOOSTER  AMP 


(*■ 


PI  * 


•-# 


•  30  WATTS  OUTPUT 

•  LOW  NOISE  PREAMP 

•  LOW  COST  

•  RUGGED  CAST  ALUMINUM 
CASE 

•  ONE  TEAR  WARRANT! 


Here's  a  greal  booster  lor  any  2  meter  or  £20 
MHz  hand-held  unit.  Tliuso  00^  ooo&lers 
deliver  over'  30  watts  rjf  output  allowing  you 
io  nil  me  repeaters  full  quieting  while  tiie  low 
noise  preamp  remarkably  improves  rscap- 
uons  Ramsey  Electronics  has  sold  thou- 
sands of  2  niti  amp  kits  bul  now.  we  ofler 
completely  wired  and  lesied  2  mir  as  well  220 
M  Hi  units  Both  tiave  all  tne  teaiures  of  flie 
rugri  priced  boosters  ai  a  traction  erf  trie  cost 

J* IB  I  MTR  POWER  BOOSTER  110  X  power  nam) 
FuihyenrerJA  tested.,...-.-- SB  95 

PA?0  ?20  MHz  POWER  BOOSTER  (S  X  poMrunj 
Fully  wrreO  &  tested 559  9S 


CIRCLE  34  ON  READER  SERVICE  CARD 


Number  13  cm  your  Feedback  card 


73  Review 


by  Alan  C.  Merrill  VV1FYR 


The  Delta  Loop  DL-102 

Take  advantage  of  the  versatile  10-meter  band. 


A  seven  foot  box  arrived  by  UPS  one  sunny 
fall  afternoon.  "Bar  said  lt  ,+My  new  10 
meter  Delta  Loop  beam!"  Hearing  this,  my 
XYL  said,  "What,  another  antenna?  You  al- 
ready have  tenp  how  come  you  need  another 
one?"  I  said,  'M'love,  you  grossly  exagger- 
ate!" (I  really  only  have  nine,)  "But  this  is 
special. . ."  And  at  the  time,  I  really  did  not 
know  how  true  that  statement  was. 

Mil-Spec 

The  thing  that  impressed  me  the  most  upon 
opening  f  he  box  was  the  overall  high  quality  of 
the  unit.  This  antenna  is  built  to  last.  As  I 
continued  to  build  the  unit,  this  fact  became 
even  more  obvious.  For  example,  all  of  the 
tubing  is  6061 -T6  aluminum.  There  are  no 
castings,  and  all  the  hardware  is  mil-spec 
stainless  steel.  This  is  perhaps  to  be  expect- 
ed, as  Bob  Hobert  KA1UJ.  the  President  of 
Delta  Loop  Antennas,  Inc..  has  a  great  deal  of 
experience  in  building  aircraft  and  missile 
parts. 

The  Delta  Loop 

What  is  the  DL-102?  By  definition,  it  is  a 
V-shaped  beam,  commonly  called  the  Delta 
Loop,  wtth  the  element  tips  connected  to- 
gether with  copper  wire.  The  boom  supports 
the  "arms  (elements)/'  The  Delta  Loop  is  not 
a  new  idea.  The  1970  edition  of  the  ARRL 
Antenna  Book  discusses  it  in  some  detail, 
giving  dimensions  for  a  number  of  the  HF 
bands. 

In  this  version,  the  elements  are  attached  to 
the  boom  (5*  long)  by  heliarc  welded  element 
"horn"  clamps.  A  mast  mounting  bracket  at- 
taches the  boom  to  the  supporting  mast,  The 


manufacturer  recommends  using  Vh"  ID  gal- 
vanized water  pipe  for  the  mast,  and  the 
bracket  is  designed  to  accept  this. 

The  bracket  also  has  two  sets  of  holes 
drilled  to  allow  U-bolt  mounting  if  you  don't 
want  to  go  with  the  2rr  OD  water  pipe.  That  2,r 
OD  water  pipe  is  great  stuff,  but  it  is  heavy,  I 
will  probably  use  it  on  my  permanent  installa- 
tion as  It  is  reasonably  priced  and  generally 
available  at  plumbing  stores. 

The  antenna  exhibits  the  same  general 
broadband  characteristics  and  electrical 
properties  as  full-wave  loop  antennas  such  as 
the  quad.  Some  of  the  other  tnteresting  speci- 
fications are  weight:  21  lbs,,  element  arm 
length;  12  ft.,  boom  length:  &  ft.,  turning  ra- 
dius: 7  ft.,  surface  area:  2,9  sq.  ft.,  and  ele- 
ment spacing:  '/ft  wavelength.  It  also  has  an 
adjustable  gamma  match  with  a  rating  of  2 
kW,  a  50Q  input  impedance,  and  an  SWR  at 
resonance  of  1.1:1.  The  gamma  match  is  fac- 
tory preluned  and  wired.  All  you  need  to  do  is 
connect  your  coax  to  the  bracket. 

Tunerless  Operation 

The  factory  setting  was  just  about  right  for 
my  location.  My  solid  state  rig  liked  much  of 
the  10-meter  band,  with  the  protective  SWR 
circuit  only  shutting  it  down  on  the  last  500 
kHz  of  the  upper  band  edge.  On  the  lower  end, 
at  28.000,  we  saw  only  1 .6  to  1 .  At  28.200,  we 
were  looking  at  an  SWR  of  1*2  to  1.  From 
28.200  to  28.700  it  was  a  nice  1.1  to  1.  At 
29.000  it  was  1.6  to  1.  I  suspect  most  solid 
state  rigs  would  handle  a  large  part  of  the  10 
meter  band  without  an  antenna  tuner.  My  old- 
er Kenwood  820S  with  a  tube  final  took  the 
entire  band  in  stride. 


Delta  Loop  Antennas,  Inc. 

12  Brush  Drive 

New  Fairfield,  CT  06812 

Price  Class:  S300 


Photo  A,  The  five- foot  boom  and  mast  mount- 
ing bracket,  showing  the  damp  for  the  coax 
and  the  overatf  sturdy  construction. 

Full  wave  antennas  are  supposed  to  be 
broadband,  and  this  one  certainly  is.  The  gam- 
ma is  easily  adjustable,  so  you  can  favor  one 
end  of  the  band  or  the  other,  and  the  way  to  do 
this  is  clearly  spelled  out  in  the  instructions, 

Performance 

An  antenna  can  look  like  a  million  bucks  but 
unless  it  performs  for  you,  you  might  as  well 
go  back  to  a  wire  dipole.  As  a  quick  compari- 
son, the  DL-102  outperformed  my  tri bander, 
which  is  up  a  lot  higher.  And,  of  course,  it  left  a 
ground-mounted  vertical  in  the  dust.  The 
Defta  Loop  consistently  gave  us  about  two  to 
three  S-units  over  the  tribander  on  both  trans- 
mit and  receive. 

The  first  call  I  gave  on  ten  meter  AMTOR 
brought  a  W6  back  to  me  with  a  589  report.  On 
the  next  call  on  AMTOR  l  found  a  W7  maritime 
mobile  in  the  area  of  Colon,  Panama,  We  had 
a  great  chat  for  about  an  hour.  All  this  when 
ten  was  only  marginally  open!  My  subsequent 
experiences  with  this  great  antenna  were  no 
less  satisfying 


Photo  &r  The  boom,  with  the  heliarc  welded,  heat  treated,  element 
J  horn  "  ctamp$  that  support  the  "V^arms-  The  black  cable  connects 
between  the  coax  support  and  the  gamma  match,  which  is  prewired. 
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Photo  C,  The  full  antenna  showing  the  elements  and  the  copper  wire 
connecting  the  upper  end  of  the  elements* 


Cleveland  Institute 
of  Elfictronlcs 


*•'.  credited  Mwnber  Manorial  Home  Study  Gounal 


CIE  is  the  world's  largest  independent 
study  electronics  school  We  offer  ten 
courses  covering  busic  electronics  to 
advanced  digital  and  microprocessor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered. 

Study  at  home  —  no  classes.  Pro- 
grams accredited  and  eligible  for  VA 
benefits. 


I  B    1  TO  fca.M  [  7ih  Sl  ,  Oi-velmd.  Oh**  441 1 4 

Y£>'    I   uuni   i     tfcr  scarred.  Scud  rrur  cny  OE  ichuol 
catalog  including  detail*  4h*ur  rhe  Associate  PeRree 

prt^nirii 


Print  Name 

A  Aires* 

Gry , 

Age Atra  Ci  Je/Phnfte  Nti,. 


TRANSISTORS 
MICRO  CAPS. 

BRICK  MODULES 
UHF  RELAYS 


Tel.  1-716-692-5451 


SEE  YOU  AT  DAYTON 


POWER  AMPLIFIERS 
1  2  GHz  (iinear)  1  watt  in,  1  fi  watt  out  $17900 

900  MHz  linear  1  wati*n.  IS  walls  out  $199.00 

900  MHz  Bncfc  type  Vs  wait  in,  10  watts  out 

Can  be  used  on  ATV  S65  00 

440  MHz  (linear)  Va  watt  in.  1 B  wall  out 

220  MH*  144MHZ 

v?  warl  in  33  watts  output 

440  MHz  $109,00 

220  MHz  4  1 44  MHz  S99.00 

PRE-AMPS 

Single  4  Dual  Gate.  Uses  either  NEC41 137 

of  Mgt  1 402  $  f  9.00 10  $60.00 

Some  are  imported. 

210UticaSt. 
Tonawanda,  NY  14150 


KITS 

900  MHz 

TRANSMITTERS 

TRANSCEIVERS 

T/R  Switchboxee 
(R.F.) 


SEE  YOU  AT  DAYTON 
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Check  box  lor  G  I.  Rutlcnn  wi  Educational  fienetirs 
G  Veteran     Q  At  five  Hun         MAIL  TODAY! 
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Ho*  aficn  Iijvl-  you  j^IunJ  yi.>ufw:IL  "'Where  dtJ  I  see  Jin 
artidc 'review  ufl  thai  rig'*'"  Of  w?nicd  to  locale  ji  fabuluu!* 
an iv  k-  but  vinulj  remember  onh  the  kudc  of  the  author  and  or 
calkin? 

Ntm  you.  have  m  eieelreni  resource— 73~<  compiled  lode* 
for  1988.  Thi*  is  j  complete  listing  of  all  of  our  reviews* 
feature*,  and  Lnlumns,  ami  a  complete  keyword  hsimg  for 
CVCfy  issue  from  January  Through  December  I98K, 

The  index  fa  ju  liable  in  it  printed  lornini,  on  mi  MS-DOS 
514*  floppy  dttk  i ASCII  tornuii.  or  hy  direct  upload  (have 
your  credit  card  number  ready  I  The  hard-copy  is  1*0  dollars 
and  the  floppy  cchi*  five  Lploadmg  Lt»4i  five  dollars  at  1200 
baud,  and  S7  5*>ai  .TOGhwuJ  Send  your  chceL  of  rmmey  order, 
aloag  witb  y  our  name  and  address,  to 
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ANTENNA 


CVrCLE  1S7  ON  READER  SERVICE  CARD 


JANUARY  4i  1983 

A  CURE  WAS  FOUND 
FOR  THESE  DISEASES  : 


1 .    REFLECTED  POWER-ITCH 


2.  KHOB-ITUS 

3.  QRM-DEAPNESS 

4.  BUTTON-PHOBIA 


SWITCH-CANKER 


_  _,    SUPER  TUNER-BLUES 

7.    CROSS  NEEDLE-EYES 

*  _ 


Trie  new  MM  program  will  analyze  almost  any  antenna 
made  of  wire  or  tubing.  Compute  forward  gain,  F/B, 
bcum  width,  sidelobes*  current,,  impedance,  SWR,  ntsii- 
fields,  and  fnr  fields,  in  free  space  or  over  realiBtically- 
modeied  earth.  Plot  antenna  radiation  patterns  an  your 
graphics  screen  MN  can  compute  the  mLeraetion  among 
several  nearby  antennas.  The  5-1^4'  MN  disk  contains 
over  100  files,  including  libraries  of  antenna  and  plot 
fi|p$,  a  file  editor,  and  extensive  documentation,  MN  is 
an  enhanced,  easy-to-use  version  of  MINI  NEC  for  IEM- 
PC.  $75  tSflO  CA^&  foreign}. 

YAGI  OPTIMIZER 

The  remarkable  new  YO  program  automatically  adjusts 
Yap  element  Lengths  and  sparing*  to  maximize  forward 
gain,  optimise  pattern,,  and  minimize  SWK.  Radiation 
patterns  at  hand  center  and  edgea  are  updated  on  yaur 
BCrsee  during  optimisation,  YO  in  extremely  fast,  com- 
puting several  trial  Yagi  designs  per  second  with  8087 
YO  is  a  compleLe  Yajfi  design  package  for  IBM -PC* 
containing  models  for  gamma  and  hairpin  matches,  ele- 
ment ta poring,  mounting  plates,  and  frequency  scaling, 
A  library  of  Yaga  files  and  extensive  documentation  are 
included    £90  ($95  CA  &  foreign  J. 

7V*  order,  send  a  check  to: 
ttnm  RevAvy.  KBSTI,  507-1/2  Tayhir.  Vista,  CA  920&4 


AUTOMATIC  ANTENNA  MATCHER  ® 

FOR    ALL    S.S,0,    RADIOS 

-Jf  ONE  SHOT  GUARANTEED  TO  LAST 

AT  LEAST  FIVE  YEARS! 

AXCOM,    INC.    BOX    5QS,   FT.    LAUD.,    FL.33SOE 


4  MAJLCOM  n»roQHlB(td  trjtltmiik  and  It  0 ■«  1  inJ  By  m.*j--  i,<hi  e  leelrcnlet.lnc. 


THE    BOTTOM    LINE: 


Engineering  Con  suiting's  computer  controlled  Ham  Shack 

Ultra  Comshack  64  Repeater  Controller 

HF  &  VHF  Remote  Base' AutopolcrVCW  Practlce'Rotor  Control 
'Voice  Meters*  Paging 'Logging*  Polite  IDs'Packet  BBS  input 


Model  CS64S 

$  349.95 


Includes:  Interface, 
disk,  cables,  Manual 
Simple*  version 
available  on  request 


!  7K.  Til 


Kansas 


FT  7?7B ,  75?  • 


ifrwrKii 


^MCom shack  64  Options 


Controller  Features  A  utopatch  &  Re  versa 

•Change  variables  remotely   *1020  (18  digit)  tel  #'s  stored 
from  loucrilones  or  Packet      "Quick  dial  £  aaswar 
'Unlimited  voloa  messages    'Directed, general  page 
'Alarm  Clock,  buio  execute 
Individual  user  codes 
'Disk  &  Printer  logging  ot 
users,  tel  *1s.  lapsed  lime 
'Roiatmg  Peine  IDs 
'1$  External  relay  controls 
'2>(ona&  sub  lone  Paging 
*CW  Practice  with  voice 

'Security  mode,  T.tcne  mute  'Automatic  mode  selection 
'Voice  announces  each  user  Talking  S  Meter;  voltmeter 
caH  sign  when  logging  on        *Hotor  control  speaks  dgfl^ 


resiricted  patch 
Tetephone  control  mpul 
Duii  Combine  Remotes 
*20  Macro  memories 


'Monitor  A  lock  modes 
'Operate  splits,  combine  HF 
A  VHF  radios  as  Dual  VPO's 


External  relays:  3  DPDT  relays  +5 

Open  Col  Tr  'Sw,.rCS  6 $79.35 

'Rotor  control  DC  lo  digitaJ  display 

A  Vo«»j  for  alt  rotors  HM1 $49-95 

-Packet*  BBS  Voce  Meiers  & 
Alarm  inputs;  9  Onfcti  P*tfl  $149J5 
'Slave  Packet  inteftace  £  caN# 
Unks  PK8  to  2t*J  C64  PKt  *^$49,95 


Scan  u  p  0  own,      qhi  steps;  -  rfpROM  Autoboot ;  custom  PHOM 

cart  wilh  your  system. CART.$  99,95 
*C64  &  1541  12V.Sw itching  Supply 
crystal  controlled  .   DCPS..$119  95 
"System  Manual  ;R  a  funded  wiih 
purchase  Of  C  £64  S     .  M N 1  „  .$  1 5,00 


Computer  Control!  Touchtone  Decoder     Decode-A-Pad 

YAESU  FT-727fil  4  tfl9't  sequence;  &  QUAD      Touchione  to  RS232 

expansion  4  relay  option  300  Baud  iniertat*? 


4     or     IBM     1 


Mini 


"MAXCOM    WORKS"     , 

CIRCLE  101  ON  READER  SERVICE  CARD 


Allows  H.T.  to  scan  100 
Channels  &  programs 

for  field  use!  Digital  "S" 
Meter;  comment  fields;  auto 
resume  &  delay;  Scan  Lock- 
outs; Loads  F7727  in  15  sec. 

Hardware,  cables,  &  disk 
included  for  C64  or  IBM 


Model  727 


AUDIO  BLASTER 


S^IM?*")! 


QUAD 


6/20  V  &  audio  in,  FieSd  Pro- 
gram  50.000  Codes:  Mom.  & 
Latching;  DPDT  Relay;  Wrong 
digit  reset;  LEO  for  digit  vaJid  & 
latch;  inc.  24  Pin  connector 
QUAD  option  adds:  four  2 
Ampr  relays;  5  digit  master 
on/off  control  for  each  reta 

HWtifrh 


■.  <■   !■  '■  1  =  g^^g  "J 


For  all  computers 
Inc.  Basic  Program  or 
use  any  terminal  pro- 
gram1 Decodes  a  II  16 
touchtone  digits; 
Digit  valid  &  data  LED; 
requires  12V  &  audio. 


IC02;04:2AT;FT727; 
Ui&;FT209;i09;^:£3 

installs  inside  all  KTs> 


Module 

1  watt  audio  amp  '  When  it  needs 
to  be  loudl  Installs  in  IS  Mm.  Use* 
police,  fire! 


Model  AB1SS22.95 


1 


1 2  V.  C64  Switcher 


Crystal  control  60  HZ  @  9 
VAC;  5  Votts  @  2  A- Plugs 
into  CS4;  7S%  Erf  Pom 
C64  S  15*1;  runs  cool! 


DCPS  $119.95 


ENGINEERING 
'".  CONSULTING 
583  CANDLEWOOD  ST. 

BREA,  CA.  92621 


TELEPHONE; 

71 4-671  -2009 

FAX  ;71 4^255-9984 


_■= 


Please  add  $3.00      (inscaVEft 

Shipping  USA, 

Ca.  resident  add  5% 

Ask  for  free  catalog 


MP 


1 000  WATTS 

MOBILE  LINEAR 

1 60  M  - 1 5  M 


' 


MA1000B 


THE  IDEAL  MOBILE 
HF  LINEAR  AMPLIFIER 


•  100%  Solid  State 

•  Broadband  Operation  - 
No  Tuning  Needed 

•  60  Watts  Drive,  600  W 
PEP  Output 

•  Remote  Band  Switching 

•  Five  5-Pole  Tchebycheff 
Filters 

•  Overheat  Protection 

•  Rugged  And  Compact, 
Only  10"     x  17,5"  x  4.5" 

And  17  Lbs 

•  10  M  Kit  Available 

For  Commercial  And 
Offshore  Use 

•  Retails  For  Less  Than  A 
DollarAA/att 


Write  For  More  Information 

Or  Call  Your  Local  Dealer 

Dealer  Inquiries  Invited. 


MAGNUS  ELECTRONICS 

262  CARLTON  DRIVE 
CAROLSTREAMJL  60188 
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DELTA  LOOP 
ANTENNAS 


DL-TRraB!gHom" 

•  "Open  and  Close  the  Band"  with  our  Delta 
design,  full  wave  OX  performance  mono- 
band,  duooand  and  triband  antennas 

•  High  Quality  construction  using  6061 -T6 
Aluminum  and  Stainless  Steel  hardware 

•  Heavy  duty  design  *  "Quiet"  DX  reception 

•  Excellent  Gain,  FB  Ratio  and  SWR 

•  50  ohm  gamma  feed  *  2kw  power 
DL 202:  2 el.  20  meter,  9*  boom  $329, 
DL  1 52:  2  eM  5  meter,  6 '  boom  $249. 
DL  1 03: 3  el.  1 Q  meter,  9"  boom  $309, 

•  DL  1015:  4  et.  duobander$489. 
2  el  10m.  -2 el.  15m.,  9'  boom 

•  DL-TRl:  7  el  tribander  S769. 
3eL10m.-2eM5m.-2el.20m. 
13.5'  boom  -wt.  61 0-  12,7sq.  ft, 

■  See  our  Product  Review  in  this  issue  of  73 
Magazine 


Write:  DELTA  LOOP  ANTENNAS,  INC. 

12  BRUSH  DR,  P.O.  BOX  6063 

NEW  FAIRFIELD,  CT  06812 

(203)  746-6368 


SRV  Antenna  EmergencyPacks 
■  _  ^^^- ^-        # 


Emerge  EnryPaeki  contain 
QKVT  All  Band  fcjnk^proof  wx*ieakd 
mult i -band  Dipole-V-Siopet  antenna.  \jt         &*** 
70*  coax  fcedline.  Quiet  Launch  sys-  Vcmff/S« 
(cm,  rot  proof  dacron  support  braid, 
5.  p  Tech  Manual.  Complete.  Ready 
for  Actio*  Ow  pram  nttttlb  in  15      \  i$?{* 


AJJI 


minutes.    Jafepact  11  &r  lvt  dm  ouii- 

Fastest  Antennas      V 

in  the  nest  \Antennas 

Boy  5006: -S,  Frovo.  LTT  £1605    l|  =  <*<HJ  3 

CIRCLE  304  ON  READER  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification  plans  and 
hardware,  Frequency  and  FM  conversion  kits,  repair 
books,  plans,  high-performance  accessories.  Over  12 
years  of  satisfied  customers!  Catalog  $2 


CBC  INTERNATIONAL 

P.O.  BOX  3150DX,  PHOENIX,  AZ  65046 


KENWOOD  O  ICOM  vaesu 
We  want  to  be  Your  Radio  Store 

f  u  N  L  i  ne  of  A  ma  I  e  ur  Radio  a  nd  C  omputer  I  ntertacing 
i   Aeewsoriw-  -   Tim  W7IQY  Of  Prefren  K7KMZ 


f^Hi, 


1-800-942-8873 
(801)467-8873 


1057  E.  2100  So  Salt  Lake  City.  Utah  94108 


CIRCLE  343  ON  READER  SERVICE  CARD 


How  about  back-to-front?  It  is  a  two-efement 
beam.  From  all  I  could  see,  it  performed  as 
well  as  or  better  than  most  of  its  horizontal-ele- 
ment ilk.  Though  S-meters  at  best  give  you  a 
rough  comparison p  I  was  happy  to  see  several 
S-units  difference  as  the  beam  was  swung  1 80 
degrees.  As  the  null  on  the  side  of  the  beam 
was  reached,  I  just  about  tost  the  weaker  sig- 
nals, and  others  dropped  several  S-units.  al I  of 
which  was  about  what  I  expected  from  a  beam 
with  a  driven  element  and  a  reflector.  Typical 
performance  for  wen-designed  loop  antennas 
should  be  6  to  7  dB  forward  gain,  and  a  front- 
to-back  of  around  20  dB.  Any  given  field  situa- 
tion may  show  a  vast  difference  from  these 
"typical"  figures.  Cain  figures  are  rather  illu- 
sive and.  unfortunately,  can  be  made  to  say 
most  anything  you  want  them  tot  depending 
upon  how  you  measure  them.  The  bottom  line 
is  that  the  old  saw  about  "the  proof  of  the 
puddin'  is  in  the  eatm"  certainly  holds  here. 
The  "eatin"  was  good! 

Withstands  the  Elements 

The  Delta  Loop  has  weathered  several  ice 
storms  here  in  southern  New  Hampshire,  and 
has  come  through  them  with  flying  colors*  I 
suspect  that,  because  of  the  l+ V"  shape  of  the 
elements,  this  beam's  ability  to  withstand  rot- 
ten weather  is  probably  very  good  to  excellent. 
Another  nice  feature  of  the  DL-1Q2  is  that  it 
has  a  surface  area  of  only  2.9  square  feet, 
which  means  il  can  be  rotated  by  a  good  TV 
rotator  or  by  a  lightweight  ham  unit  such  as  the 
Alliance  U-1 10. 

A  Picture  Says  1 000  Words 

My  only  complaint  was  with  the  instruction 
sheet.  The  pictures  of  the  beam  for  construc- 
tion purposes  were  not  good — It  was  difficult 
to  see  many  details.  Being  a  visual  type  per- 
son rather  than  a  verbal  type,  at  least  in 
putting  things  together,  I  found  this  annoying. 
Also,  a  sheet  with  line  drawings  of  the  various 
parts,  with  labels,  would  have  made  things 
easier  Nevertheless,  it  is  a  very  easy  beam  to 
put  together  and  the  written  instructions  were 
very  complete,  so  this  complaint  is  certainly  a 
minor  one.  In  a  recent  conversation  with  the 
President  of  Delta  Loop  Antennas,  Inc.,  I  was 
advised  that  the  new  printing  of  the  instruction 
sheet  will  correct  the  photograph  problem. 

One  very  nice  thing  about  the  beam  was  the 
machining.  All  parts  fit  perfectly!  I  did  not  have 
to  re-drill  or  re*bore  any  holes.  I  probably  spent 
a  little  over  two  hours,  with  lime  out  for  coffee 
breaks,  telephone  calls,  and  chats  with  my 
XYL 

During  the  next  several  years,  as  Solar  Cy- 
cle 22  peaks  and  then  begins  to  wane,  10 
meters  is  going  to  be  a  great  band  to  work, 
with  its  variety  of  legal  modes.  I  remember 
past  solar  cycle  peaks  when  we  were  routinely 
"working  the  world"  on  10  meters  and  run- 
ning relatively  low  power.  Don't  miss  out  on 
the  fun! 

An  A1  Antenna 

To  sum  it  all  up,  if  you  are  serious  about  ten 
meters,  this  is  the  beam  for  you.  And  from  the 
way  it  is  built,  it  should  last  well  into  Solar 
Cycle  25! 


Number  1 4  on  your  Feedback  card 


73  Review 


by  Jim  Gray  Wl\  I 


Austin 

Suburban 

Tribander 


High  performance  from  2m  to  70cm. 


How  would  you  like  a  slim,  small ,  easily- 
erected  antenna  that  covers  the  three 
most-used  VHF/UHF  bands?  The  Austin  Cus- 
tom Antenna  *  'Suburban  Tribander"  may  be 
exactly  what  you've  been  looking  for,  if  you 
haven't  already  found  it. 

This  unique  antenna  covers  the  2  meter, 
223  MHz,  and  440  MHz  amateur  bands  with  a 
very  low  VSWFL  The  Tribander  covers  these 
three  bands  with  a  single  feedline  of  50G  char- 
acteristic impedance.  Obviously,  if  you  have 

three  separate  ra-      

dios.  you  will  have  to 
use  a  coaxial  switch 
to  select  the  radio 
you  intend  to  use.  A 
better  arrangement 
might  be  one  of  the 
new  duo-banders 
covering  these  two 

bands.  Those  of  you       

who  may  still  have 

the  Drake  VHF-UHF  triband  rigs  available  will 

find  this  antenna  ideal. 

The  Suburban  Tribander  is  vertically  polar* 
ized  and  consists  of  half-wavelength  radiating 
elements  protected  by  an  attractive  "radome" 
of  PVC  plastic.  The  dimensions  are  such  that 
you  can  use  it  either  for  a  fixed  station  installa- 
tion or  on  your  automobile,  since  it  measures 
less  than  four  feet  in  length  and  less  than  an 
inch  and  a  half  in  diameter.  The  weight  is 
negligible.  The  antenna  is  a  civilian  version  of 
simitar  antennas  designed  for  military  and 
government  use.  and  has  the  desirable  fea- 
tures of  simple,  economical  mounting  and  ex- 
cellent weather  protection. 

One  feature  I've  never  seen  before  is  the 
tapered  "sleeve"  mounting  system  used 
here.  There  is  a  twofooHong  stainless  steel 
mounting  tube  inside  which  the  base  of  the 
antenna  makes  a  sliding  fit,  It  can  be  easily 
removed,  yet  will  never  come  loose  by  itself. 
The  sleeve  can  be  bracketed  to  your  support 
pole  by  either  U-bolts  or  by  hose  clamps  (as  in 
my  case),  or  even  by  a  pair  of  angle  pieces 
welded  bac Mo-back  along  their  angles. 


"(The  antenna)  can 

be  easily  removed, 

yet  will  never  come 

loose  by  itself.  ** 


Form  An  Attachment 

Austin  will  supply  mounting  hardware  if  you 
need  itT  including  bumper  mounts  with  stain- 
less steel  straps,  ratchet  lay  down  for  marine 
antennas,  bulkhead  stand  off  for  marine  an- 
tennas, and  stainless  steel  scroll  clamps.  In 
addition,  you  can  order  a  magnetic  mount 
fitted  with  an  SO-239  and  Motorola  Type  W 
thru  hole  SO-239  fitting,  a  male  quick  dis- 
connect stud  for  500SS/FG  series  mounts, 
and  a  large  male  quick  disconnect  for  the 

"stick/1  Austin  also 

provides  a  variety  of 
low-loss  cables. 

The  Suburban  Tri- 
bander is  a  ground- 
independent  anten- 
na  on  all  three 
bands,  and  provides 
an  angle  of  radiation 
_^^^^^^^^^^       of  1  degree  or  less 

above  the  horizon. 
The  VSWR  was  less  than  1 .35:1  on  all  bands, 
measured  at  the  center  frequency,  The  mobile 
version,  called  the  Metropolitan,  uses  the  ve- 
hicle body  for  decoupling,  and  a  4  MHz  band- 
width is  achieved  on  all  bands.  Its  perfor- 
mance equals  or  exceeds  that  of  a  half-wave 
dipole. 

Shack  Test 

I  mounted  the  Suburban  Triband  antenna  at 
the  top  of  a  30  foot  telescoping  TV  type  mast, 
using  a  pair  of  hose  clamps  to  secure  it  near 
the  top.  No  pretuning  was  required.  I  connect- 
ed a  long  piece  of  RG-58  cable  that  happened 
to  be  handy  and  had  been  used  for  other  an- 
tennas We  used  in  the  past.  Unfortunately,  I 
didn't  have  a  220  MHz  rig  to  try  that  band,  but  I 
can  certainly  vouch  for  its  fine  performance  on 
both  440  MHz  and  2  meters. 

The  antenna  support  is  nearly  surrounded 
by  pines  rising  to  60  feet  or  more.  In  addition  to 
that,  my  QTH  is  approximately  75  miles  to  the 
test  repeater,  one  which  covers  both  bands. 

Although  my  elevation  is  about  5,000  feet 
above  sea  level,  there  are  nearby  mountains 


Austin  Custom  Antenna 

PO  Box  357 

Tenney  Road 

Sandown  NH  03873 

(503)  887-2926 

Price  Class:  $70 


f 


The  Austin  Suburban  Tribander  2m/1.2$mf 
70cm  antenna. 

rising  to  7,000  or  more  feet  ASL,  some  of 
which  block  the  antenna  in  the  directions  that  I 
want  to  use.  Not  to  worry.  The  Surburban  Trib- 
ander was  able  to  bring  up  both  the  147.36 
machine's  and  the  444.5  machine's  full  quiet- 
ing into  the  receiver— this  with  a  transmit  pow- 
er  as  low  as  2  Watts! 

I  then  tried  the  impossible — or  so  I  thought— 
by  tuning  to  the  input  of  a  repeater  behind  the 
mountains  and  100  miles  distant.  To  my  sur- 
prise, I  brought  it  up  with  no  difficulty  on  2 
meters  (scratchy  reception)  though  not  at  all 
on  440  MHz.  That  didn't  surprise  or  discour- 
age me  in  the  least,  as  I  need  an  1 1 -element 
beam  to  provide  solid  signals  to  and  from  that 
location. 

Go  For  It 

Do  I  recommend  this  antenna?  You  bet!  The 
Suburban  Tribander  is  a  simple,  high-perfor- 
mance antenna  that  will  yield  excellent  perfor- 
mance for  years  to  come.  B 
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uniden 


® 
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$12, 

Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Inc.  for  $12,000,000,  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry„,ofter 
ends  September  30,  1989. 

+  +  *  MONEY  SAVING  COUPON*  *  + 

Get  special  savings  on  the  scanners 
fisted  in  tftt&  coupon.  This  coupon  must 
be  included  with  four  prepaid  order 
Credit  cards,  personal  checks  and  qua it 
Iffy  discounts  are  excluded  from  this 
otter,  Otte  t  valid  only  o  n  prepaid  orders 
mailed  dtrectly  to  Communications  Elec- 
tronics fnt  P  O  Sox  T045  -  Dept  UNt6, 
Ann  Arbor,  Michigan  48 105- J  045  USA 
Coupon  expires  September  30r  1989. 
Coupon  may  not  be  used  in  conjunction 
with  any  other  offer  from  CEf.  Coupon 
may  be  photocopied.  Add  $11,00  tor 
shipping  in  the  continental  U.S. A. 

Regency  TS2-T -  $259 .95 

Regency  INF5-T $79-95 

Regency  R2060T1 $114,95 

Regency  UC102-T $109.95 

Regency  RH6068-T $419.95 

Regency  RH256B-T $294.95 

Bearcat  200XLT-T  .,....$249.95 

Bearcat  100XLT-T $184.95 

Bearcat  6O0XLT-T $249.95 

Uniden  HR2510-T $22995 

Uniden  PR0500OT1 $32.95 

It* +  + VALUABLE  COUPON  *•** 

Bearcat?  760XLT-T 

List  price  S49995/CE  price  $244/95.  SPECIAL 
12-Band,  100  Channel  m  Crymtalleee  •  AC/DC 

FreQuancyrangB  2BS4, Hfi-f  74,  406-5 12, 806-955  MHz. 
Excludes  Q23.9S7S-a49.0r 25  and 8&B.9875-&94  01 2$  MHz 

The  Bearcat  760XLT  has  100  programmable  chan- 
nels organized  as  five  channel  banks  for  easy  use, 
and  12  bands  of  coverage  including  the  BOO  MHz. 
band.  The  Bearcat  760XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery.  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use.  6- 
SAie"  WxlVHx  7*V  D.  Model  BC  590XLT-T  is 
a  similar  version  without  the  800  MHz.  band  for 
only  $194,95,  Order  your  scanner  from  CEI  today. 

NEW!  Regency*  Products 

R4030-T  Regency  200  Cfc  handheld  scanner        .  $254  95 

R4020-T  Regency  100  ch  Handheld  scanner Si 89  95 

fttOlC-Tfleysncy  lOchanna*  handheld  sea nne'  S114&5 
R1BOO-T  Regency  tOO channel m<rt>t(e scanner  .  S244  95 
P2O0-T  Regency  40  channel  C9  Mobile  S3 9  95 

P210-T  Regency 40  channel  CB  Mobile, .  SSS95 

P220-T  Regency  40  channel  CB  Mobile  ....  $79.95 

P300-T  Regency  40  channel  SSB  CB  MofaUe. ....  tl  37  95 
P40O-T  Regency  40  channel  SSBCB  Base.   ..       Si  74  95 

PR1  00- T  Regency  visor  mount  radar  detector S54  95 

PR%]0»T  Regency"  Passport"  size  radar  detector. .  .$1 14,95 
PR1 20-T  Regency  *•  micro'1  size  radar  detector,  .  Si  44,95 
MP5lQ0XL'Tflegency40Ch.  ma  line  transceiver  . .  S13&95 
WPS5lOXL-Tflop$ftc:y60Ch  marine  ir&nsceiver, , ,  Si  59.95 
MP60O0XL-TflegerrcyG0Ch  marine  transceiver.  .  $£09.95 
MP-20OOXL-T  Regency  handheld  manne  trans. .,     Si  89.95 

Regency®  RH256B-T 

List  price  S799.95/CE  price  $299.95, 'SPECIAL 
f O  Channel  *  25  Watt  Transceiver  a  Priority 

The  Regency  RH256B  is  a  sixteen-channel  VHF  land 
mobile  transceiver  designed  to  cover  any  frequency 
between  150  to  162  MHt.  Since  this  radio  is 
synthesized  no  expensive  crystals  are  needed  to 
Store  up  to  1 6  frequencies  without  battery  backup 
All  radios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  night/ day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion. The  RH256  makes  an  tdeai  radio  for  any  police 
or  fire  department  volunteer  because  of  its  low  cost 
and  high  performance.  A  60  Watt  VHF  150-162 
MHi  version  called  the  RH6O6B-T  is  available 
for  $42995.  AUHF  15  watt  16  channel  version  of 
this  radio  cailed  the  RU1 56B-T  is  also  available 
and  covers  450-482  MHz.  but  the  cost  is  $454.95, 


*  •  •  Uniden  CB  Radio*     *  •  *      +  *  *  Facsimile  Machines  A  Phones  *  *  * 

The  umden  line  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment 
Umden  CB  radios  are  so  reliable  that  they  have  a  two 
year  limited  warranty.  From  ihe  feature  packed  PRO 
B10E  to  the  3i0£  handheld,  there  is  no  better  Citizens 
Band  radio  on  the  market  today. 

PR031 0E~T  Umden  40  Cn,  Portable/Mobile  C&  $83  95 
PTO330E-T  Umden  40  Cn.  Remote  mount  CB  S104.9S 
PftOSOOD-T  untden  40  Channel  CB  Mobile  $38  95 

KARATE-T  Untden  40  channel  rescue  radio  .  $53.95 

GftANT-T  Untden  40  Channel  SSB  CB  mobile  $166,95 
MADISON  T  Untden  40  channel  SSB  CB  base  $244  95 
PC1 22-T  Uniden  40  channel  SSB  CB  mobile  $  1 1 9.95 

PR0510XL-T  umden  40  channel  CB  Mobile  $3695 

PRO520XUT  Uniden  40  channel  CB  Mobile        . . .  $56.95 

PR0530XL-T  Untden  40  channel  CB  Mobile, ,. $7995 

PR0540E-T  Uniden  40  channel  CB  Mobile $97.95 

PR0G40E-T  Uniden  40  channel  SSB  C  B  Mobile  ,,$137  95 

PR0710E-T  Uniden  40  channel  CB  Base $1 19,95 

PR061 OE-T  Uniden  40  channel  SSB  CB  Baae  . . ,  $  1 74.95 


•  •  •  Uniden  Radar  Detectors*  *  • 

Buy  the  finest  Untden  radar  detectors  from  CEI  today. 

TALKER-T  Uniden  talking  radar  detector $104.95 

RD7-T  Untden  wi so r  mount  radar  detector $99-95 

R09-T  Untden  "Passport"  siie  radar  detector  $1 14.95 
RD9XL-T  Untden  "micro"  Sue  radar  detector  .  .  $1 44.95 
RD25-T  Untden  visor  mount  radar  defector  $54.95 

RO50O-T  Uniden  visor  mount  radar  detector  $74.95 

Bearcat®  200XLT-T 

List  price  S509.95/CE  price  $254. 9S  SPECIAL 
T 2- Band,  200  Channel  a  BOO  MHz.  Hmndhefd 
Search  *  Limit  •  Mold  •  Priority  *  Lockout 
frequency  range:  29*4,  1JB-174,  4Q651Z  606*956  MHz. 
Etc iude $  S23. 96?5*&4 9  0 1 25  and  868  98  75*894  0125  MHi 

The  Bearcat  200 XLT  sets  a  new  standard  for  hand- 
held scanners  En  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channefs  with  10  scanning  banks  and  12  band 
coverage,  If  you  want  a  very  similar  model  without 
the  800  MHz,  band  and  100  channels,  order  the 
BC  100XLT-T  for  only  $189.95.  Includes  antenna, 
carrying  case  with  belt  loop,  ni*cad  battery  pack, 
AC  adapter  and  earphone.  Orderyour  scanner  now. 

Bearcat®  800XLT-T 

List  price $549  95/CE  price  $259. 95/ SPECIAL 
12-Band,  40  Channel  •   No-crystal  mcanner 
Priority  control  •  Search/Bean  *  AC/DC 
Bands:  29-54,  118*174.  406-512.  806-912  MHz, 
The  tin  i  den  BOO  XLT  i ece  Ives  40  ch  a  n  nel  s  j  n  two  ban  ks. 
Scans  15  channels  per  second.  Sue  9^    *4v  xi2 
If  you  do  not  need  the  600  MHz.  band,  a  similar  model 
called  the  BC  210XLT-T  is  available  for  St  76  95 

Bearcat0  145XL-T 

List  price  S 1 89.9 5/CE  pries  S94.95/SPECI AL 
10-Band,  f  B  Channel  •  No- cry mt at  meannmr 
Priority  control  •   Weather  aaarch  •  AC/DC 

Sands;  29-54,  136-174,  406-512  MHz 
The  B&arcat  145XL  \s  a  16  channel,  programmable 
scanner  cove  ring  ten  frequency  bands,  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions.  A 
mobile  version  called  the  BC560XLT-T  featuring  pri- 
ority, weather  search,  channel  lockout  and  more  is 
available  for  $94.95.  CEVs  package  price  includes 
mobile  mounting  bracket  and  mobile  power  cord. 

President®  HR251  (KT 

List  price  S499.9S/CE  price  $239<95/SP£ClAL 
10  Meter  Mobile  Tranecelver  m  Digital  VFO 
Full  Band  Coverage  •  Alt- Mode  Operation 
Becklit  liquid  crymtal  dtmpiay  •  Auto  Squelch 

RtT  •  Preprogrammed  10  KHz.  Channele 

Frequency  Coverage  28  0000  MHz.  to  29  6999  MHz 

The  President  HR251 0  Mob4e  10  Meter  Transceiver 
made  by  Unideo,  has  everything  you  need  for 
amateur  radio  comm unications.  Up  to  25  Watt  PEP 
USB/LSB  and  25  Watt  CW  mode.  Noise  Blanker. 
PA  mode  Digital  VFO.  BuifHn  S/RF/MOD/SWR 
meter  Channel  switch  on  the  microphone,  and 
much  morel  The  HR2510  lets  you  operate  AM,  FM. 
USB,  LSB  orCW,  The  digitally  synthesized  frequen- 
cy control  gkes  you  maximum  stability  and  you 
may  choose  either  pre-programmed  10  KHz,  chan- 
nel steps,  or  use  the  built-in  VFO  for  steps  down  to 
100  Hz.  There's  also  RIT  (Receiver  Incremental 
Tuning}  to  give  you  perfectly  tuned  signals.  With 
receive  scanning,  you  can  scan 50  channels  in  any 
one  of  four  band  segments  to  find  out  where  the 
action  ts.  Order  your  HR2 510  from  CEI  today. 

MEW!  President*  HR2600-T 

List  price  S59995/CE  price  $299.95  SPECIAL 
10  Meter  Mettle  Transceiver  •  New  Feature 9 

DeH  very  tor  this  new  product  is  scheduled  tor  June,  t989. 
The  new  President  HR2600  Mobile  10  Meter  Trans- 
ceiver is  similar  to  tne  Uniden  HR2S10  but  now  has 
repeater  offsets  n 00  KHz,)  and  CTCSS  encode. 


BC760XLT 

300  MHz. 
mobile  scanner 

SPECIAL! 


FAX3300-T  Pacrer  Fax  machine  wiin  phone  it  .099.95 

XE7SO-T  Untden  Cordless  Phone  with  speaker  .  . .  $99  95 

XE5SO-T  Untden  Cordless  Phone  $79  9 5 

X6300-T  Umden  Cordless  Phone  S69.35 

•  #*  Extended  Service  Contract   +  +  + 

If  you  purchase  a  scanner.  CBL  radar  detector  or  cordless 
phone  from  any  store  m  the  U.S.  or  Canada  within  the  last  30 
days,  you  can  get  up  to  three  years  of  extended  service 
contract  from  Warrantee h.  This  service  extension  plan  begins 
after  the  manufacturer's  warranty  expires.  Warranted!  wilt 
pedonm  all  necessary  labor  and  will  not  charge  for  return 
snip  pi  ng  E  si  e  nded  service  co  ntra  cts  are  not  r etun  dabie  and 
apply  only  to  the  onginal  purchaser  A  two  yesr  extended  con- 
tract on  a  mobrle  or  base  scanner  is  $2999  and  three  years  15 
S39  99  For  htndheJd  scanners,  2  years  is  S59.99  and  3 
years  i&  $79-99  For  radar  detectors.  I  wo  years  is  S29. 99.  For 
CB  radios,  2  years  is  $39.99.  For  cordless  phones,  3  years  is 
$34.99.  Order  your  extended  service  contract  today 

OTHER  RADIOS  AMD  ACCESSORIES 

BC5SXLT-T  eeerc&f  10  channel  scanner $114  95 

BC70X LTT  Bearcat  20  channel  scanner  $  1 59  95 

BC175XLT-T  Beer cat  1 6  chan nel  seann e r  S 1 5 6  95 

R206O-T  Regency  60  channel  scanner.  S  t49  95 

TS2-T  Regency  75  channel  scanner  $269,95 

UC1 02-T  Regency  VHF  2  ch  1  Watllranseeiver  $114.95 
BPS5-T  Regency  16  amp  nsg  power  suop'y  $179.95 

BP205^TWt-Cad&att  pachtorBC200/BCl00XLT  .  $49  95 
B8-T  t  2  V  AA  Nr-Cad  batten es  (set  of  eight)  $  1 7  95 

FBE-T  Frequency  Directory  tor  Eastern  USA.  .  $14  95 
FBW-T  Frequency  Directory  fc*  Western  U.&A  .„.  S  14.95 

RFD1-T  Great  Lakes  Frequency  Directory $14.95 

RF02-T  New  England  frequency  Directory  ..$14.95 

RFD3-T  Mhd  Atlantic  Frequency  Of  rectory  SI  4  95 

RFD4-T  Southeast  Frequency  Directory  .  $14  95 

RFOS-T  N  W  a  Northern  Plains  Frequency  Dir  $14  95 

ASD-T  Airplane  Scanner  Directory .   $14  95 

SRF-T  Survival  Radio  Frequency  Directory $14.95 

TSG-T  "Top  Secret"  Registry  of  US  Govt  Freo,  . .    Si  A.  95 

TTC-TTune  in  on  telephone  calls.  $14.95 

CBHT  Big  CB  Handbook/AM/FM/Freeband $1 4  95 

TtC-T  Techniques  tor  Intercepting  Communications  . , .  $  1 4,95 

RRF*T  Railroad  Irequency  directory $1 4 ,95 

EEC-T  Embassy  &  Espionage  Communications $14.95 

CI  E-T  Coven  In  tell  igence,  Elect  Eavesdropping    ..$14.95 

MFF-T  Midwe&l  Federal  Frequency  directory $14.95 

A60-T  Magnet  mount  mobile  scanner  antenna  S3 5  95 
A70-T  Base  station  scanner  antenna  .    $35.95 

At3O0-T25  MHZ-1.3GH2  DiSCOne  antenna,  $109  95 
USAilMT  Mag  mount  VHF  ant.  w/  \2  cable  $39  95 

U5AK-T  V  hoie  mount  VHF  ant  wf  17  cabfe  . . $3595 
AddS4  00  shipping  tor  aJI  accessories  ordered  at  the  same  time. 
Add  Si  100  snipping  per  radio  and  $4  00  per  antenna, 

BUY  WITH  CONFIDENCE 

To  gel  the  tamtamt  delivery  from  CEI  o1  any  scanner, 
send  Of  phgne  your  order  directly  to  out  Scanner 
Distribution  Center*  Michigan  residents  please  add  4% 
sales  ta*  or  supply  your  tax  I  D  number.  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  weJI  rated  firms  at  a  1 0%  surcharge 
for  net  10  billing  AH  sales  are  subject  to  availability, 
acceptance  and  venficatFoa  All  sales  on  access  ones 
are  final.  Prices,  terms  and  specifications  aw  subject  to 
change  without  notice.  All  prices  are  in  U  S.  dohars.  Out 
of  stock  Items  will  be  placed  on  backorderautomaticaJly 
unless  CEI  is  instructed  differently.  A  $500  additional 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  underSSO  00  Shipments  are  F.O.B. 
CEI  warehouse  in  Ann  Arbor,  Michigan.  No  COD's. 
Most  items  listed  have  a  manufacturer's  warranty,  Free 
copies  of  warranties  on  these  products  are  available 
by  writing  to  CEI.  Non-certified  checks  require  bank 
clearance.  Not  responsible  for  typographical  errors, 

Mail  orders  to:  Communications  Electron- 
ics?" Box  1045,  Ann  Artjor.  Michigan  48106 
U.  S.  A.  Add  S  n .  00  p  er  sea  n  ner  f  o  r  U .  P.  S*gro  und 
shipping  and  handling  in  the  continental  U.S.A. 
For  Canada,  Puerto  Rico,  Hawaii,  Alaska,  or 
APO/FPO  delivery,  shipping  charges  are  three 
times  continental  US,  rates.  If  you  have  a 
Discover,  Visa,  American  Express  or  Master 
Card,  you  may  call  and  place  a  credit  card  order 
5%  surcharge  for  billing  to  American  Express, 
Order  tolhfree  in  the  U.S.  Dial  800- USA- SCAN. 
In  Canada,  dial  800-221-3475.  FAX  anytime. 
drat  313-971-6000.  If  you  are  outside  the  U.S. 
or  in  Michigan  dial  31 3-973-6888,  Order  today. 

Scanner  Distribution  Center'1'  and  CEI  lOQOS  are  trade- 
marks of  Communications  Electronics  Inc. 
Sale  datsfl  3^fl/fl9  —  9/30/S9  AD  #Q30889-T 

Copyright <C  1 989  Com  municaMona  Electronics  I  nc. 

For  credit  card  orders  call 

1-800 -USA- SCAN 

COMMUNICATIONS 
ELECTRONICS  INC 
Consumer  Products  Division 

P.O.  Box  1045  U  Ann  Arbor,  Michigan 48 106*1 045  U.S.A. 
For  orders  call  31 3-973-8888  or  FAX  31 3-971-6000 
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lion  for  protection  against  corrosive  atmo- 
spheres, such  as  air  containing  salt  and  indus- 
trial pollutants. 

The  28  MHz  operation  could  be  improved  by 
further  "pruning"  of  the  helically  wound  por- 
tion to  achieve  a  low  VSWR  at  resonance,  and 
at  the  50-foot  elevation.  This  is  something  to 
take  into  account  at  installation.  Resonant  fre- 
quency at  28  MHz  may  vary  by  as  much  as 
100-200  KHz  between  ground  adjustment  and 
elevated  installation,  particularly  as  inductive- 
ly-loaded whips  (such  as  the  short,  helically- 
wound  antenna)  have  typically  narrow  band- 
widths  around  their  determined  center 
frequencies.  For  narrowband  antennas, 
height  makes  a  very  big  difference  in  resonant 
frequency.  Of  course*  the  discone  it&eff,  with- 
out the  vertical  whip,  needs  no  tuning  or  prun- 
ing whatsoever. 

The  Verdict 

Hams,  CBersT  law  enforcement  agencies, 
utility  stations,  businesses,  and  military 
groups  will  find  the  Supercone  a  very  useful 
antenna.  The  Supercone  is  an  attractive  and 
useful  adjunct  to  any  station  particularly  inter- 
ested in  covering  the  VHF  and  UHF  portions  of 
the  radio  frequency  spectrum.  We  believe  it 
performs  satisfactorily  over  a  wide  band  of 
frequencies  for  both  transmitting  and  receiv- 
ing in  the  VHF/UHF  bands  up  to  1 .3  GHz.  The 
price  of  the  Supercone.  which  includes  a  whip 
antenna  for  28  MHz,  is  reasonable,  consider- 
ing the  antenna's  light  weight,  rugged  con- 
struction, small  size,  low  end-loading,  and 
overall  performance. 


WORLD'S  SMALLEST 


WEATHER  STATION 


THEY'LL  THINK  THEY'RE 

HAVING  FU 


WE  AMAZING  WEATHER  COMPUTUS  THAT 
YOU  C.4N  HOLD  W  THE  PALM  OFYOVR  HAND. 

DUilTAR'*  n*«  HVR.3  IGtn  WtalhaSLiiun  mdmlw 
■  computer,  precision  wind  vane  and  speed  stftsor  with 
muunting  hardware,  and  40  feel  nf  cable  I  ur  nnlj 
1 1 59.95*  Wiih  the  uplionul.  imlomulic  emptying  RG-2, 
Rain  Collector  ($49.95)  you  fun  even  monitor  mJnfalli 

•  KtlNF'ALI.  UlptiixuJl 


-  wind  speed 

•  wind  dirixtion 

•  wind  chi  i  i 

•  wind  glsi  record 

•  temperatike 

•  hiuwtemp  record 


•  TIME  OF  UAV 

•  AUTO   SCAX 

•  METRIC      VtOUlfcD 

•  NJCAP  K&tflV 

»  IWE  1"EXR  WMUUNTV 


MAGV4PI1ASE  INDUSTRIES.  LNC 

1502  MKE  STREET  N.W. 
fttADE  IN  USA.        AU  j^j  RN  t  w^  ^y^,  MtC  it  VKU 

ORDERS  ONLY:  8QQ-322-I5&2 
INFORMATIONS   1U6-7J5-0JT4  r'AX:  *W-735-¥0+J 


YOU'LL  KNOW 
THEY'RE  LEARNING 

Carole  Perry's  (Dayton  1987  Ham  of  Trie  Year) 
"Introduction  To  Amateur  Radio  '  package  allows 
children  of  all  abilities  to  achieve  success. 

fready-to-teach  package  contains:  Teachers 
Manual  with  26  lesson  plans,  Code  Practice 
Oscillator  for  Morse  Code  practice,  Spaeecode 
aud Jocassette  which  f oi  Sows  lesson  plans ,    1 99 ,9 5 

•FREE  Video  Tape  Showing  Classroom  use 

C  Any  motivated  teacher  can  teacfi  the  program, 
DHam  Radio  program  is  used  as  a  motivational  toof 

to  teach  skills  in  other  subject  areas. 
□  24  hour  Hotline  is  available  for  help  and 
questions. 

'High  motivational  activities, 
homeworks.  fund  raisers,  quizzes.  & 
•  #       reproducibles  included. 

Nfl©<jlQ    -  -      P.O.Box  131648 

■WlOnfOr*!  STATEN  ISLAND 

*/l   U.W!  W  NY  10313^0006 

nC*  718-983  1416 


w 
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RF  POWER  AMPLIFIERS 

»  Lowest  NF  GaAs  FET  Preamp 

•  Finest  Quality  Military  Construction 
•  Off*The-Shelf  Dealer  Delivery 


For  the  past  five  years,  Amateurs  worldwide 
have  sought  quality  amplifier  products  from  TE 
Systems.  Renowned  for  the  incorporation  of 
high  quality,  low-noise  GaAs  FET  preamplifiers 
in  RF  power  amplifiers,  TE  Systems  offers  our 
fine  line  of  products  through  select  national 
distributors. 

All  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching  with  adjustable  delay  and  usable 
with  drive  levels  as  low  as  Yz  Watt.  We  incor- 
porate thermal  shutdown  protection  and  have 
remote  control  capability.  All  unrts  are  de- 
signed to  1CAS  ratings  and  meet  FCC  part  97 
regulations.  Approx.  size  is  2.8  x  5.8  x  10.5" 
and  weight  is  5  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information. 


TE  SYSTEMS 

P.O.  Box  25845 

Los  Angeles,  CA  90025 

(213)  476-0591 


SPECIFICATIONS 


Model 


0508G 


051 OG 


1409G 


t41QG 


1412G 


2210G 


2212G 


Freq.  Power Preamp —        DC        Power        RF 

MHz  Input     Output     NF  dB    Gain  dB    +Vdc  A  Conn, 


50-54 


50-54 


144-146 


144-146 


144-148 


22CK22S 


220-225 


44 10G    420-450 


4412G  420-450 


170 


170 


160 


160 


160 


130 


130 


100 


100 


13.6 


13.6 


T3.6 


|  &f 


13.6 


13,6 


13.6 


136 


13.6 


UHF 


UHF 


UHF 


UHF 


UHF 


UHF 


UHF 


Models  also  available  without  GaAs  FET  preamp  (delete  G  suffix  on  model  #).  AH  units  cover 
full  amateur  band-  specify  10  MHz  bandwidth  for  420-450  MHz  amplifier 

Amplifier  capabilities;  100-200  MHz,  225-400  MHz,  1-2  GHz,  Military  (26V),  Commercial, 
etc.  also  available  -  consult  factory. 
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73  Review 


by  Peter  Fen  and  WB2QLL 


The  Universal  M-7000 

Decodes  all  standard  digital  modes — and  then  some. 


Universal  Radio 

1280  Aieta  Drive 

Reynoldsburg  OH  43068 

PH:  (614)  866-4267 

Price  Class;  $1 .000 


Part  of  the  magic 
of  radio  has  al- 
ways been  exploring 
the  frequency  spec- 
trum, just  turning  the 
dial  and  not  knowing 
what  you  will  hear  next, 
or  from  where  in  the 
world  it  will  come.  It's 
the  magic  of  seeking 
out  new  knowledge, 
and  the  challenge  of  a 
hunt  requiring  luck, 
skill,  and  persever- 
ance. The  result  is  a 
fascination  with  ama- 
teur radio  that  began 
for  many  of  us  as  a  kid 
playing  with  a  short- 
wave receiver. 


The  Spirit 
of  Challenge 

You  won't  find  much 
of  that  spirit  with  a  2 
meter  HTr  and  digital 
radios  and  million  Watt 
transmitters  have 
made  most  shortwave 
broadcasting  mundane,  but  the  spirit  of  chal- 
lenge and  discovery  comes  to  life  with  the 
Universal  M-7000. 

The  M-7000  is  a  communications  terminal 
capable  of  receiving  almost  any  standard  dig- 
ital mode  on  the  air,  including  several  thai  you 
have  probably  never  heard  of  (see  Figure  1), 

You  won't  be  able  to  make  sense  out  of  all 
the  noises  on  the  dialr  for  many  are  encrypt- 
ed, and  many  more  are  not  text  or  pictures, 
but  if  you're  fascinated  with  finding  new  sta- 
tions, the  M-7000  has  ample  tools  to  ptck  out 
almost  any  signal  You  can  display  Russian 
text  in  Cyrillic,  nonprinting  RTTY  codes,  such 
as  line  feeds,  and  if  all  else  fails,  you  can 
display  signals  in  binary  (yes,  with  ones  and 
zeros  on  the  screen). 

Stations  around  the  world  available  with 
the  M-7000  include  marine  and  diplomatic 
traffic,  news  services,  facsimile  weather  and 
news  photos,  military  communications,  and 
of  course,  amateur  radio. 

One  of  a  Kind 

The  M-7000  is  the  only  machine  available 
that  combines  all  these  modes-  Fred  Oster- 
man,  the  owner  of  Universal  Radio,  says  that 
commercial  and  military  users  constitute 
many  of  the  buyers  of  the  M-7000.  The  M- 
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Photo  A.  Fore.  .  . 


Photo  B.  ...  and  aft  of  The  M-  7000. 

7000  is  ideally  suited  for  training  operators  in 
varied  modes. 

The  M-7000  combines  the  features  of  sever- 
al  previous  PES  units  into  one  unit  with  added 
functions,  white  maintaining  the  same  overall 
design  and  operational  philosophy.  I  have 
owned  half  a  dozen  of  the  previous  units,  and 


'Diversity  reception 

is  a  unique  feature 

of  the  M-7000/' 


the  M-7000  represents  a  step  forward  in  all 
respects. 

The  complexity  presented  by  two  1 6-button 
keyboards  and  an  array  of  lights  and  switches 
ts  a  consequence  of  the  designers"  decision  to 
allow  the  operator  as  much  flexibility  as  possi- 
ble. Each  of  the  buttons  on  the  keypad  is  dedi- 
cated to  two  functions,  one  normal  and  the 
other  shifted,  controlled  by  a  shift  toggle 
switch  on  the  front  panel. 

Other  functions  are  controlled  by  other  tog- 
gle switches,  and  LEDs  provide  information 
on  signal  strength,  decoding,  and  errors.  A 


program  mode  allows 
you  to  change  system 
constants,  such  as  irv 
terfacing,  printer 
parameters,  selective 
calling,  and  memo- 
ries, as  well  as  diag- 
nostics and  caiibra 
tion. 

Complete 
Documentation 

All  of  this  is  very  well 
explained  by  the  two 
manuals  that  come 
with  the  M-7000.  The 
first  is  "Getting  Start- 
ed/' written  by  Oster- 
man.  The  other  is  a 
reference  manual  so 
complete  It  even  has 
schematics  and  align- 
ment  instruction 
(Hoorayl),  A  reference 
card  is  included  (see 
Figure  2),  and  that  in- 
formation is  duplicat- 
ed on  the  help  screen. 
The  manuals  con- 
firm that  those  who  are  unwilling  to  read  them 
will  not  be  able  to  take  advantage  of  the  M- 
7000's  versatility.  Even  so,  it  only  takes  a  few 
minutes  with  (he  "Getting  Started1'  manual  for 
you  to  begin  receiving  digital  transmissions. 
Once  the  unit  has  been  set  up  for  a  particular 
signal,  the  setup  can  be  repeated  the  next 
time. 

Getting  Started 

There  are  two  time-consuming  aspects  to 
operating  the  M-7000,  and  both  are  a  reflec- 
tion of  the  hobby  itself.  First,  in  order  to  use  all 
the  control  functions,  you  need  at  least  a  rudi- 
mentary understanding  of  the  principles  be- 
hind the  mode  you  are  trying  to  copy,  Suffi- 
cient information  is  in  the  manuals,  but  it  takes 
some  experience,  too. 

The  second  aspect  involves  the  nature  of 
the  transmissions.  The  "Getting  Started" 
manual  provides  a  terrific  head  start  by  listing 
frequencies  and  mode  settings  for  an  assort- 
ment of  stations  transmitting  in  all  the  modes 
the  M-7000  is  capable  of  receiving.  In  theory, 
all  you  have  to  do  is  set  up  your  receiver  and 
let  the  M-7000  soak  up  all  the  neat  informa- 
tion. But  frequency  and  mode  listings  aren't 
enough.  Most  of  the  transmissions  are  direc- 
tional for  point-to-point  services,  and  frequen- 


RC-1 000 

REPEATER 
CONTROLLER 


From 
Micro 

Computer 
Concepts 


Complete  RX-TX-Phone  Line  Interface 


•Repeater  Control 
•CW  ID 

•  Remote  Base/Tape 

•  Reverse  Patch 

•  Pulse/Tone  Dialing 


Autopatch 
Tailbeeps 
12  V  AC/DC  Oper. 
DTMF  Decoder 

90  Day  Warranty 


Wired  &  Tested  w/manual  ...$219.95 

Distributed  by: 

R  &  L  Electronics 

575  Main  St.  /  Hamilton,  OH  45013 

1-800-221-7735 

in  Ohio 
513-863  6399 


CIRCLE  348  ON  READER  SERVICE  CARD 


£. 


f*lcA7f?i5RV.  Loop,  Si  Dipolc  Kits 


F*tt  a   \-  mm   io  Build 

*  Eifn*)itii|  itwIoJtJ 

*  Ni>  nttuartBg .'  ciiniBi 

Qutlr}  Cotoponrnii 

*  P**M4cr*4  Aflif*****  PL259 
4     kiALfr  .^-f  Sk-pfi-ftr  i  win 

r«C*tl  AlltlUI  ia   tftt   yCnt 

AntennasWest 

801)  373-8425 


*» 
j.$< 


1U* 


•Full  Si*  G5KV 

•H»]fSizeG5SV  52^95 

iij Jv jlc  «*  cfife  J&-  J  0 

-  Owner  Su  G  «HV  JIM* 
4ijK4*  M«n«  JO- JO 

-  \i  i sa»  AJtfter  kit  W^ 
•  Aikw  Lin&^bcf  kit  $  ]  4.95 
•JECT  D*.-r.*  I<0*t»c  SILS5 

.\y  S<  SJtorrmf  A  Kutfaf 
Cs&k-j  St  b\  hr  *L*»t  ntnl 


CIRCLE  302  ON  READER  SERVICE  CARD 


A  X  M     Incorporated 

SvrvTRf  the  radio  amateur  who  needs  more 

than,  an  amatmtr  radio. 
i  i  **  i  Lwi  timet.  Suit*  5 

Carrim  Criwt,  Calif ornia     916  40 
1*1:  (7  14)  ill-llO? 
I    V  V   (TM}lllf*S*        I™.™! 


flffiUJEraa 


Lnrsen  Antennas 


BTflDN 

(•i  ■■! a.  ri'n 


Ifepco 


}fa+mi  ~M4i\j  I 


RTTTON 


Com-Tiijnlcnliijn* 
S0»t  UN  itm  i"L 


ccwwtwwDnraws  src cnujsre.  wc 


Standard    MOOfcJ: ' '  ■' -- 

ffMllHI|^p(j||Q..l 


AttclECIWC 


unlden 


-a^ip' 


CIRCLE  243  ON  READER  SERVICE  CARD 


/F  yOU  fit/V,  SELL  OR  COLLECT 
OLD  RADIOS,  YOU  NEED.,, 

ANTIQUE  RADIO  CLASSIFIED 

Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  -  Ads  tor  Parts  &  Services 
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Hgurf  /.  M-7000 Specifications, 

cies  vary  with  days  of  the  week,  propagation, 
and  interference  Listings  go  out  of  date  quick- 
ly as  stations  change  schedules,  frequencies, 
and  modes  to  suit  the  needs  of  what  is  usually 
a  very  narrow  audience.  Some  of  these  chan- 
nels will  only  have  traffic  on  them  for  a  few 
minutes  a  day,  and  sometimes  they  will  trans- 
mit an  idle  signal  tor  hours  at  a  time. 

Even  digital  radios  don't  read  out  the  same 
frequencies  when  offset  into  the  sideband  or 
RTTY  modes,  and  some  listings  are  reported 
in  USB  and  some  in  LSS,  so  there  is  always  a 
possibility  of  signals  plus  or  minus  3  kHz. 

Figuring  Out  the  Mode 

The  real  challenge,  of  course,  is  figuring  out 
what's  being  sent  by  a  signal  you  stumble 
upon  as  you  tune  around  the  dial.  This  is  a  trial 
and  error  process  which  requires  practice  as 
you  learn  to  determine  by  ear  which  mode  is 
being  used,  Osterman  says  he's  working  on  a 
tutorial  cassette  tape  of  the  sounds  of  the  vari- 
ous modes,  which  will  save  you  days  of  empiri- 
cal learning. 

To  some  degree,  the  M-7000's  computer 
helps  by  having  a  mode  in  which  it  finds  the 
shift  and  speed  of  a  RTTY  signal,  it  can  select 
automatically  between  SITOR  A  and  SITOR 
B.  For  the  more  arcane  modes,  the  error  and 
data  LEDs  signal  when  a  station  is  tuned  in,  All 
of  these,  however,  can  be  fooled. 

The  M-7000  also  receives  FAX  transmis- 
sions and  works  almost  identically  to  the  Info- 
Tech  M-800  which  t  previously  reviewed  for  73 
Amateur  Radio.  Video  FAX  is  an  option  whicht 
though  providing  screen  resolutions  far  inferi- 
or to  what  the  M-7000  will  produce  with  a  print- 
er, is  of  great  benefit  in  setting  up  the  equip- 
ment and  checking  out  signals  without 
wasting  a  lot  of  paper. 

You  may  be  surprised  to  find  your  two-way 
ham  operations  enhanced  with  the  M-7000. 
It's  easy  to  run  receiver  audio  to  both  the  M* 
7000  and  your  RTTY  unit,  or  better  yet.  to  a 
separate  receiver.  The  nature  of  RTTY  recep- 
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tion  is  such  that  one  will  usually  work  better 
than  the  other,  and  the  M-7000  offers  much 
more  opportunity  for  tinkering  with  adjust- 
ments. 

Diversity  reception  is  a  unique  feature  of  the 
M*7000>  The  unit  accepts  audio  from  two  dif- 
ferent receivers,  which  should  be  connected 
to  two  different  antennas.  The  M-7000  switch- 
es between  the  two  receivers,  depending  on 
which  is  stronger.  The  theory  is  that  signals 
will  not  fade  on  both  antennas  at  the  same 
time. 

Sometimes  it  helps  and  sometimes  (espe- 
cially with  a  high  noise  environment)  it 
doesn't,  but  diversity  reception  is  fascinating 
to  watch.  You  should  try  it,  especially  if  you 
want  accurate  copy  over  long  periods. 

Connections  and  Interactions 

The  basic  hookup  of  the  M-7000  is  simple.  It 
needs  audio  from  a  receiver  and  it  supplies 
video  to  a  composite  CRT  video  display.  Digi- 
tal modes  are  critical,  and  quality  counts.  A 
high  quality  receiver  makes  a  big  difference, 
and  a  high  quality  monitor  and  double-shield- 
ed coax  will  reduce  noise. 

The  M-7000  can  accommodate  either  a  seri- 
al or  parallel  printer,  but  FAX  operation  re- 
quires an  Epson  compatible  parallel  printer. 
For  careful  tuning,  especially  of  the  more  com- 
plex modes,  an  oscilloscope  is  almost  essen- 
tia!. Any  conventional  audio  or  RTTY  monitor 
scope  can  be  hooked  up  to  the  M-7000. 

You  can  easily  control  nearly  all  the  M-7000 
functions  by  sending  if  an  ASCII  code  from 
your  computer.  You  can  transfer  data  from  the 
M-7000  to  your  computer  in  ASCII  text  as  well, 
of  course.  You  can  save  data  in  ASCII  text  files 
in  your  computer's  hard  disk  drive  or  on  floppy 
disks,  and  read,  edit,  or  print  them  out  later. 
Any  communication  program  will  suffice  for 
M-7000  control  and  data  transfer,  as  will  any 
computer,  as  long  as  it  has  an  RS-232  com- 
patible port. 

Besides  the  ability  to  save  your  data,  control 
with  a  personal  computer  allows  you  to  pro- 
gram the  M-7000  for  your  favorite  modes. 
There  are  10  memories  buift  into  the  M-7000 
which  are  accessible  through  the  keypad,  but 
you'll  probably  want  to  sat  up  many  more 


with  your  computer.  You  can  even  send  the 
M-7000  a  code  that  transfers  the  status  line 
settings  and  time  of  day  to  the  computer  so 
that  you  don't  have  to  write  down  the  settings. 
The  status  line  can  always  be  displayed  at  the 
bottom  of  the  video  monitor's  screen. 

You  could  write  a  short  program  to  control 
the  M-7000,  or  you  could  try  one  of  (he  many 
programs  available  that  allow  sequences  of 
keyboard  characters  to  be  programmed  with  a 
single  key  press. 

Problems  and  Solutions 

The  only  flaw  of  the  M-7000  I've  discovered 
in  about  a  half  a  year  of  use  is  a  slight  amount 
of  RFI  from  the  computer  circuitry  in  the  unit. 
I've  heard  much  worse  from  other  gear,  but  I 
was  very  surprised  that  the  noises  were  readi- 
ly receivable,  especially  between  10  MHz  and 
20  MHz. 

An  antenna  with  a  shielded  feedline  located 
some  distance  from  the  shack  would  likely 
solve  the  problem.  The  only  trouble  with  that, 
however,  is  that  I've  always  used  open-wire 
feeders  as  the  simplest  way  to  get  all-band 
operation  into  a  city  lot.  You  must  use  shielded 
video  and  printer  cables  to  reduce  other  RFI 
problems 

The  standard  16-button  keypad  saves  mon- 
ey and  provides  control  flexibility,  but  you 
have  to  constantly  check  the  reference  card  to 
remember  what  does  what,  unless  you  have  a 
gifted  memory  or  have  been  using  the  M-7000 
a  long  time.  Keypads  with  easily  changeable 
labels  would  be  wonderful.  Using  a  computer 
to  set  up  the  M-7000  with  macro  commands  is 
a  way  around  this. 

Universal  provides  good  service,  a  newslet- 
ter for  purchasers,  a  computer  bulletin  board 
exchange  of  station  loggings,  and  firmware 
updates  as  new  functions  are  developed,  I 
must  quibble  a  bit  about  the  price  of  the  up- 
dates, While  I  appreciate  them,  at  $70  a  single 
ROM  chip,  they  do  add  up. 

The  M-7G0D  gives  you  the  chance  to  have 
fun  listening  to  what  the  rest  of  the  world  is  up 
to.  You  feel  a  real  sense  of  accomplishment 
when  you  print  out  a  station  for  the  first  time. 
Also,  you'll  have  something  else  to  talk  about 
the  next  time  you're  on  the  air. 
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Figure  2.  Tfte  M-  7000  front  panel,  and  the  Junction  charts  for  its  two  keyboards. 
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ARRL  LOGO  Add  $1  00 
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N6KW  QSL  Cards 

The  finest  QSL  Cards  at  reasonable  prices. 
Basic  cards,  map  cards,  cartoon  Cards, 
photo  cards  and  more.  Your  idea  converted 
to  ink,  or  use  standard  designs*  525  ink 
colors,  any  type  of  card  stock.  Photos  in 
b/ w  or  beautiful  color.  Have  a  card  that  fits 
your  style.  Call  or  write  for  free  samples 
and  details.  Postage  appreciated. 
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■Powered  by  battery  or  DC  power  source 
up  to  15V. 

•The  unique  OPTO  isolator  eliminates 
problems  encountered  with  electro-me- 
chanical switching  devices. 

•1  YEAR  ACE  SYSTEM  WARRANTY 
DEALER  INQUIRIES  WELCOME 
—CALL  TO  ORDER— 


(814)965-5937 

4^  /4c£  Sfy4£etM±  RD#1  Box  83 
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Soltwar e  Tutorial  Cassette 
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Ham  transceiver   PCwth&4GK    P^aieJPoft 

(Raphes Card    Tape  Recorder  Sen^pert 
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Let  the  Sun  Power  your  Station! 


TV  E26&S8  Bolkc-Te»zr  J  QKV"  SoUr  P™«  ^upj^>  t«m  **or 
rcfK*i£f  m  Hw  or  *rom&  i**  dc^t  sx  powen  jpmr  I  DO*  H  t  *¥ain?u 
60  hrt  a  menth.  Control  ^  ir^ujt  speed*  ^barge.  protecu  $_<[  «l]>  & 
v<MkJ  batlcnci.  Tulh  assembled.  GEM  porta tile.  Easch  c\pandcii, 
Aid  $l*£*H      AfrMtfl  W*  Si  ^  ft  fcfl  R  tf  5  Wi?5  £ 

(801)373-8425  ^^  a.*  5oi^;^^ovoiit^6o.i 
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"CHOICE  OF  THE  DX  KINGS" 


IBERGLASS 


2  ELEMENT— 

3   BAND 

KIT  SPECIAL 


ONLY 


$249 


95 


FOB  Calrf. 


CONTENTS 

•  8  Fiberglass  Arms,  1  pc  White  13  ft. 

•  2  End  Spiders  (1  pc.  castings) 

•  1  Boom/Mast  Coupler,  2"   to  2* 

•  16  Wraplock  Spreader  Arm  Clamps 

•  1  CUBEX  QUAD  Instruction  Manual 

(Boom  and  wire  not  included) 

MK  111  2  EL  COMPLETE  "PRE-TUNED" 
QUAD  ONLY  $299.95 

2-3-4  w  mc*e  dement  Quads  available  Send  50*  (cash  or 
stamps)  for  complete  set  of  cataloo  streets,  specs  &  prices 

CUBEX  COMPANY 

P.O.  Box  732A,  Altadena,  California  91001 
Phone;  (818)790-6106  or  449*5925 

YOU  CANT  SAV*QUAO"aETTER  THAN  "CUBEX" 


ANTENNA  MODELING 


B v    ' 


I 


Easy  to  use,  with  menus,  and  optional  mouse  Enter 
parameters,  and  get  a  color  coded  sinusoidal  projection 

of  a  MW  of  SW  antenna.  Move  over  the  projection 

with  a  mouse  or  cursor  and  read  the  gam  at  that  point. 

LONG  WIRE  PRO  models  long  wires,  vee  s,  dipoles, 

and  rhomfaics  displaying  a  sinusoidal  projection  $40 

VERTICAL  PRO  models  single  verticals  or  arrays 

displaying  a  sinusoidal  projection,  a  ground  wave  plot 

and  the  impedance  of  each  etementi  SSQ 

IBM  PC  compatible,  DOS  2.0  or  higher,  256K,  CGAor  EGA 
color  required.  International  orders  add  £5  shipping 


epsnoN  co 


Box  715.  Trumbull  CT,  0661 1.  {203}  261  -7694 


CIRCLE  324  ON  READER  SERVICE  CARD 


THE  MULTIPLE  RECEIVER  SOLUTION 


4  Channel  SignaMo-Noise  Voter 

»  Expandable  to  32  Channel  bv  Just  Atfdmq  Cards 
■  Con  inn  jouiVaiing 

•  LED  Indicators  o*C0fi  and  Voted  Signals 

•  Buiit-inCattHitor 

•  Remote  Voted  Indicator  Firmed  Out 

•  i\-x6  Doubts  Sifted  Gold  Rated  44  Pm  Card 

•  Remote  Disable  Inputs 

•  MfiHI 

Built  tested  and  calibrated  with  manual 

$350.00 

Rack  mount  version  also  available 

For  more  m  for  matron  call  or  write 

DOUG  HALL  ELECTRONICS 

Voter  Departmenl 

815  E  Hudson  Street 

Columbus.  Ohio  43211 

(614)261-8871 


SEE  US 
AT  DATON 


CIRCLE  4B  ON  READER  SERVICE  CARD 


NEW! 

o  %  s  e  sa^of^ 

Made  Easy  &  Fun 

Iniroducing  I  he  most  Comprehensive  and  Easy-to-Use 
code  course  available  today1 

-MORSE  TUTOR  e*  available  for  mu  PC .  XT.  AT,  PS/2 
and  compaJtbies. 

FEATURIN8! 

1  -100  word/minute  code  speeds 
Slandard  Of  Farnsworih  modes 
Adjusiable  code  frequency 
Over  1  Billion  possible  random  QSOs 

*  Letter ,  number,  and  punci    mar*  coverage 

*  Self  calibrating/menu  driven  design 

*  Display  text — while  listening  or  after  copying 

To  Upgrade  or  learn  CW,  Send  check  or  M.O,  for  El 9,95 
h  SZSSHto: 


* 
* 


Um  TtfV  4. 

KAtHI 


BEFEftTOOST 
JUtY  B8P4I 


21881  Summer  Circle,  Dept.  MTS 
Huntington  Beach,  CA.  92646 

CA  Residents  add  S1  20  sales  tax 

NOW  AVAILABLE  THRU  UNCLE  WAYNES  BOOKSHELF, 
THE  ARRL  A  FINE  DEALERS  EVERYWHERE 


CIRCLE  339  ON  READER  SERVICE  CARD 
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Calibration  and  Repair  for 
Bird  Wattmeter  Elements 

Follow  these  simple,  easy  steps— and  save  big  money! 


by  Francis  Kelson  HL9BK/K2KSY 


Some  time  ago,  I  received  some 
burned  oui  and  well-used  Bird  and 
Sierra  wattmeter  elements 
As  I  looked  over  the  elements,  I 

wondered  if  ii  was  possible  to  gain 
access  to  the  passive  and  active  ele- 
ments inside  for  replacement  or 
restoration.  At  55  bucks  per,  I  figured 
it  was  worth  my  time  and  effort  to 
check  it  out,  since  1  had  well  over  a 
thousand  dollars  worth  laying  on  the 
bench  in  front  of  me.  My  investiga- 
tions paid  off  handsomely. 

The  front  data  plates  of  most  ele- 
ments are  simply  glued  to  the  face. 
Take  a  sharp-edged  instrument,  insert 
it  beneath  the  edge  of  the  plate,  and 
peel  it  back.  Some  units  have  the  data 
plates  mounted  on  with  rivets— it's 
quite  simple  to  drill  or  buff  off  the 
heads  to  remove  the  plate.  Be  sure  to 
keep  the  data  plates  since  you  can 
reuse  them.  If  the  plate  is  destroyed 
upon  removal,  you  can  replace  it  with 
an  adhesive  metallic  tape.  When  cut  to 
the  proper  diameter,  the  tape  makes  an 
excellent  cover  and  shield . 


A  Peek  Within 

Removing  the  plate  exposes  the  head 
of  a  screw  that  holds  the  front  brass 
housing  to  the  unit.  You'll  notice  just 
below  this  screw  a  small  hole  with  just 
the  right  diameter  to  permit  the  entrance 
of  an  alignment  tool.  If  the  meter's  er- 
ror is  linear  (that  is,  always  off  by  the 
same  amount) *  a  simple  tweak  of  the 
element's  variable  resistor,  located 
within,  brings  the  meter  within  specifi- 
cations, If  there  is  no  variable  resistor, 
remove  the  mounting  screw  in  the  cen- 
ter. This  should  let  the  brass  housing 
drop  out.  There  you  will  find  a  fixed 
resistor,  which  you  should  replace  with  a 
Helitrim  7138  mini  variable  for  future 
calibration. 
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Figure  1.  Basic  element  circuit. 
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If  the  meter's  element  docs  not  work  over 

the  specified  frequency  range,  or  if  it  gives 
no  measurement  indication  at  alt,  its  diode 
may  be  defective.  As  with  all  wattmeters,  the 
diode  b  usually  the  culprit  in  a  failed  ele- 
ment It  functions  to  rectify  the  incoming 
signal  and  to  provide  something  of  a  DC 
level  *  The  signal  is  then  filtered  as  usual  by  a 
capacitor,  which  is  followed  by  one  or  two 
load  resistors, 
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Figure  2,  Circuit  for  the  AN/URM  - 120  element. 

To  get  to  the  diode,  first  remove  the  brass 
housing  in  front  of  the  unit,  described  be- 
fore. Observe  the  variable  or  fixed  resistor. 
and  also  notice  the  two  recessed  screws. 
Remove  them.  Then  grasp  the  front  housing 
with  one  hand  and  with  the  other,  rotate  the 
plastic  cap  on  the  rear.  Then  exert  an  out- 
ward pressure  to  force  the  cap  to  pop  oft ;  this 
too  can  be  easily  replaced. 

With  the  plastic  cap  removed,  notice  the 
two  screws  in  the  rear.  Desoldcr  the  resistor 
in  the  front  housing.  Remove  the  two  screws 
in  the  rear  and  all  the  components  can  easily 
be  removed  through  the  rear  of  the  unit . 

Check  the  diode  for  its  proper  front-to- 


back  ratio.  If  it's  incorrect,  replace  it 
with  a  suitable  diode  with  the  desired 
frequency  response.  Remember  that 

diodes  and  resistors  are  frequency  re- 
sponsive. If  they've  been  overheated 
or  burned,  their  main  characteristics 
have  changed. 

With  the  rear  plastic  cap  removed, 
the  first  item  seen  is  the  diode  and  load 
resistor,  In  some  cases,  as  with  the  2 
through  30  MHz  elements,  notice  the 
small  ferrite  block  with  several  turns 
of  #18  enamel  wire  wrapped  around  it 
This  will  also  be  in  shunt  with  a  6Q 
resistor.  The  resistor  needs  to  be  des- 
oldered  to  check  the  continuity  of  the 
coil,  which  is  around  7D,  This  is  used 
to  establish  the  low  frequency  re- 
sponse along  with  a  feed-through  ca- 
pacitor, which  is  normally  trouble 
free.  Refer  to  Figure  1  for  the  concept 
details. 


Something  Old,  Something  New- 
Some  of  the  older  folk  should  recog- 
nize the  element  shown  in  Figure  2— 
the  AN/URM-120.   It  goes  all  the 
way  back  to  WWII  and  is  still  tn  use 
today.  Plug  those  monsters  in  through 
the  top  of  the  meter  housing  and  rotate 
the  whole  slug  for  forward  or  reverse. 
One  of  the  major  wattmeter  compa- 
nies miniaturized  the  old  1 20  and  creat- 
ed a  slug  the  size  of  the  Bird  elements. 
This  one  is  called  the  CU22 14/U  and 
works  considerably  better  than  its  old- 
er, larger  grandfather. 

In  Figure  2*  notice  the  brass  sliding 
sleeve  located  on  the  right  side.  This  is 
used  for  frequency  response.  Within 
the  brass  shield,  adjust  the  enclosed 
diode,  the  feed  through  capacitor,  and 
the  pick-up  loop  exactly  like  the  CU 
753,  754,  755  slugs  that  went  into  the  AN/ 
URNM20.  The  CU2214/U  slugs  are  ac- 
cessed in  the  same  manner  as  the  Bird  ele- 
ments, 

Bird  and  Sierra  wattmeters  are  known  and 
respected  throughout  the  amateur  fraternity 
and  engineering  fields,  The  wattmeters  are 
ruggedly  constructed  and  better  able  to  with- 
stand the  rigors  of  military  and  amateur  ser- 
vice—much better  than  their  digital  cousins, 
more  so  in  higher  density  RF  fields.  Although 
the  initial  money  outlay  for  wattmeter  and 
elements  is  high,  you  can  now  dramatically 
reduce  further  expenses  on  elements  with  the 
tech  ingenuity  hams  arc  famous  for!| 


Number  1 7  on  your  Feedback  card 


Aerial  view 


Afiiss  Thompson  W7XU 
RR3t6ox224 

Sioux  Faffs  SD  57106 

Predicting  Reliable  VHF/ 
UHF  Coverage 

Those  of  you  familiar  with  the 
bands  above  50  MHz  know  that, 
under  the  proper  conditions, 
some  interesting  long  distance 
communications  are  possible  at 
those  frequencies.  An  F2  opening 
to  Europe  on  6  meters  or  a  long 
distance  tropo  opening  on  1296 
MHz  should  excite  even  the  non- 
VHFer,  but  unfortunately  such 
openings  are  not  as  frequent  as 
we  would  like.  A  typical  comment 
on  this  subject  from  a  ham  whose 
primary  interest  is  HF  communi- 
cations might  be  something  tike 
this:  ,+Sure,  the  band  openings 
are  fun,  but  I  want  to  work  stations 
more  than  once  a  month.  Who 
wants  to  sit  around  and  listen  to 
receiver  hiss  all  day?  Except  for 
rare  occasions,  you  can't  work 
anyone  much  beyond  fine-of-stght 
at  those  frequencies.  Give  me  80 
meters  and  you  can  have  every- 
thing higher  than  30  MHz." 

in  an  effort  to  counter  some 
of  the  misconceptions  expressed 
by  hams  such  as  the  one  above, 
D.  W.  Bray  K2LMG,  published 
an  article  in  the  November  1961 
issue  of  GST  entitled  "A  Method 
for  Determining  VHF  Station 
Capabilities/1  Bray's  work,  which 
later  appeared  in  The  Radio  Ama- 
teur's VHF  Handbook  and  in  the 


Antenna  News 

latest  edition  of  The  ARRL  Anten- 
na Handbook,  showed  hams 
how  to  estimate  the  capabilities  of 
their  stations  and  how  to  deter- 
mine what  sort  of  coverage  they 
could  expect  on  a  day-to-day 
basis  at  VHF  and  above,  To  do 
this,  the  reader  had  to  determine 
station  gain  through  the  use  of 
a  number  of  nomograms1  then 
refer  to  another  nomogram  to 
estimate  path  loss,  if  station  gain 
exceeded  the  path  loss,  then 
it  should  be  possible  to  communi- 
cate over  the  given  distance  on 
a  daily  basis  {99  percent  reliabili- 
ty, assuming  smooth  earth 
between  the  stations).  In  brief, 
his  work  was  a  graphical  demon- 
stration of  the  fact  that  relatively 
minor  changes  in  station  capabili- 
ties can  yield  big  improvements 
in  reliable  coverage,  and  that  in 
fact  VHF/UHF  frequencies  are 
good  for  much  better  than  line-of* 
sight  communications  on  a  day- 
to-day  basis  between  well- 
equipped  stations.  However, 
although  the  concept  was  inter- 
esting, it  was  rather  tedious  going 
through  the  calculations  and 
working  your  way  through  the 
graphs,  especially  if  you  wanted 
to  test  a  number  of  possible  sta- 
tion configurations. 

This  month's  column  is  devoted 
to  an  effort  to  model  K2LMG's 
work  on  a  computer.  Use  of  the 
computer  greatly  simplifies  the 
analysis  and  allows  proposed 
changes  in  the  station  setup  to  be 


evaluated  in  moments  with  mini- 
mal effort. 

How  the  Program  Works 

With  this  program,  the  user  en- 
ters the  distance  between  the 
transmitting  and  receiving  sta- 
tions, plus  some  information 
about  the  two  stations,  then  the 
computer  calculates  the  minimum 
transmitting  antenna  gain  needed 
for  reliable  communications  un- 
der those  circumstances.  The 
need  to  specify  the  distance  be- 
tween the  stations  is  obvious: 
greater  transmission  distances  in- 
cur greater  losses,  It  is  also  neces- 
sary to  specify  the  frequency  band 
of  operation  because  losses  over 
a  given  path  increase  with  fre- 
quency, The  program  asks  the 
user  to  enter  the  mode  of  opera- 
tion since  some  modes  of  opera- 
tion inherently  require  greater  sig- 
naMo-noise  ratios  than  others  for 
effective  communication  (CW 
does  have  its  advantages). 

Lines  30  through  340  of  the  pro- 
gram also  require  the  user  to  enter 
7  of  the  3  parameters  that  deter- 
mine station  gain.  Those  factors 
are:  transmitter  power  output, 
transmission  feedline  toss,  trans- 
mitting antenna  height,  receiver 
sensitivity,  receiving  feedline 
loss,  receiving  antenna  gain,  and 
receiving  antenna  height.  The 
transmission  and  receiving  feed- 
line  losses  are  negative  factors 
that  detract  from  overall  station 
gain  while  the  other  items  serve  to 
increase  it.  Later  in  the  program 
the  computer  takes  this  informa- 
tion and  converts  it  into  decibels 
of  gain  or  loss  and  balances  that 
against  the  path  loss  in  dB. 

Entering  the  above  parameters 


is  pretty  straightforward,  excepl 
possibly  for  the  receiver  sensitivi- 
ty. Transmitter  output  in  Watts 
should  be  readily  available,  and 
you  probably  have  a  good  esti- 
mate of  feedline  losses  (if  not.  that 
information  is  available  in  the  vari- 
ous handbooks),  The  program 
requires  that  the  receiver  sensitiv- 
ity be  entered  in  dBrn  (decibels 
below  a  milliwatt),  a  figure  that 
may  or  may  not  appear  in  your 
rig's  manual.  If  the  receiver  sensi- 
tivity is  known  for  a  given  signal- 
to-noise  ratio,  you  can  calculate 
receiver  sensitivity  using  the  for- 
mula: 

Receiver  sensitivity  (dBm)  * 
{ 1 0  x  log  (E  x  £) }  - 1 07  -  S/N  where 
E  is  the  receiver  sensitivity  in  mi- 
crovolts for  a  given  signat-to-noise 
ratio,  S/N,  assuming  50O 
impedance.  For  instance,  if  your 
receiver  has  a  sensitivity  of  0.1 
microvolts  for  a  10  dB  signal-to- 
noise  ratio,  the  sensitivity  in  dBm 
will  be  -137,  If  the  only  informa- 
tion you  have  available  is  your 
equipment's  noise  figure  you  can 
refer  to  Bray's  nomogram  to  de- 
termine effective  receiver  sensi- 
tivity. (Note  that  the  nomogram 
gives  receiver  sensitivity  in  dBw. 
not  dBm.  Since  the  program  uses 
dBm,  use  of  the  nomogram  will 
require  the  conversion  dBm  = 
dBw  -  30.  Alsot  that  nomogram 
includes  receiving  line  toss,  so  if  it 
used  to  determine  receiver  sensi- 
tivity you  will  need  to  enter  *'0" 
when  the  program  asks  for  receiv- 
ing feedline  loss). 

Once  the  above  data  is  entered 
into  the  program,  the  computer 
does  the  worfc+  In  lines  400-520, 
the  antenna  height  gain  is  calcu- 
lated. At  lines  600-610  and  at  820, 
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is 


A  program    for   eati-si >-g   trar.i- luting   antenna   gal-    for 
VHF/UHF   operation*  'i PRIST i  PRIST 


30iFRItfT    *  Enter   frequency  band    use 
400PR1KT  A  - 

5 a  prist  "  a  - 

PRINT    "  C    - 

PRINT    '"  0    - 

PWIHT    "  £    - 

PRi.vr   "  p  - 

isput  f5 

Par:.T 
PRE- 
PRINT ■ 


60 

70 
HO 
t>« 

100 

no 

12fl 

lie 

LSI 

.<.? 

170 


jnper   caie 
911   KHz 
144 
222 
4J2 
I 
12*6 


tatters   A,0«C*D,EfF} 


310 
2  20 
230 

240 
250 
240 
270 

275 
200 

2  B5 
2-90 
1§0 
I :  | 

120 

130 
34H 
400 
419 
420 
4  3(5 
44  0 
45fl 
4*8 
470 
4EP. 
490 

Ha 

520 
600 

im 
7trt 
000 

1  LB 

tH 

910 
920 
'J  li 
140 

900 
97& 

1000 

1010 
1020 
1*30 
1040 
1100 
Ulfl 
1200 
131@ 
12?M 
13R0 
1310 
14*0 
1410 
1420 
1410 
1440 
1450 
14*0 

14  70 
14S0 
1 490 
1500 
1510 
1520 

15  30 
1540 
155* 
15*0 
1570 
1530 
1S90 
Ifrtiti 
1 6 1 0 
1*20 
1030 

1*40 

1*50 

16*0 

1670 
1680 

I  590 

n 

1710 
1720 
1730 

1740 
1750 
17 
1770 


Cnter   aatxie   of  operation    lA,B.CJ 

A   -  Of* 
a   -   S5D- 

c  -  A*r 

PRINT    "Enter   distance    In   mi  lea    (>10J    between    transmitting    and 

receiving    station**'* 
INPUT    [3 

Print    "Enter   tranainittlng   station   data;11 
PRlffj  P->w«r   output    ( watts  V 

TP 
PRINT  Feedline    lass    *  IB)"* 

INPUT  TPL 

PRINT  tal  height    i  feel 

WPVt    TAH;  PRIST;  PRINT 

FHlJiT    "Enter    receiving    it-iuoh   data:' 
PRINT   "  Receiver    eensttjvity    fa 

■e-lng  aenaitivj  -  . 
l ii    &S   below    1    miLLiwn^i 

ftSiRSw-Rfi 


negative   number 


Kevdlme    lose    [dap 
Ancenne  gain    Idfic 
Antenna  height    t feet  I 


PRINT 

limn 

tfS«K5-+  J(» 

print  " 
I  spur  RFL 

PRIST    ■ 
ItfP'-'T    BAG 
PRINT    " 
HlPUf    RAH 

"Calculate   antenna    nsiyht   gain1 

IF  TAIf"Ofl  THEW  THC=2@ I aiteris lLOG (TAHY30 ) /!♦ 10250  5 
IF   TAri*-30   THE?!    GOTO    4?B 

IF  2G<D  THEH  THGMH.35Uit«ri$lLOa{TAH/3O)/2i3025a5 
IF  55 O  TKEtr  THG-1 3. 29  I aeterlal L0C tTAH/30 1/2.302585 
IF  &5<D  THEN  THG»lU63iaBt#f4*rLOG(TAH/33>/2*3*2585 
IF  80  *D  THCf  TH£«9. 97  I  »t*rtt  lLOQ?TAIL/Jf  J /2- 302585 
IF  RAM<-30  THEI4  RH2«20i titOF tiJL0G(JUH/3fl J /2, 302585 
IF  RAH<*30  THES  S3T0  600 
IF   2»<D   TftBJ  1U»Q-I4.95laszerii|LQG^RAH/10}/2»302SBa 

IP  i$<0  THES  RMC-U. 29  laBifriaiLr3G(RAH/30)/3. 302585 
IF  65  «t>  THEN  HHtl-H  -*3  Issierip  I  LOG  (PAR/ 30  J /2  .  302535 
IP   80 *B  THEN   BHG-9.97 (aster taJUK(RAH/3Bl/2, 30258S 

'Add    4    'IP   grnunil    reflect  Lort    gain,    receiving   antenna' 

l'AG*RA0+4 

'Ca  I  •-■!  I  .i  t:*_-  effective  receiver  sensitivity  (ERSJ  * 

ERS  =  RS-UKL-RAG  +  }i 

c&icuUte   effective    transmitting  gain    J!  etc  J,  iimj  4 

■.ranamtnag   antenna   ground   reflection  gain' 
TPDft* I ff| aster »*tLOC(TFl/2- 302*05 
CTG-TP D B-TFL+THC 

'CalcuUte  path   toes    (PL}    at   50/144   nut' 
M^1.0?a|  aster Lb  lD*i27.50 
IF   D»3S.5    THEN    PL».  523  jested?  I  D+  i  4fl  -  97 
IF  17>7?«6   THE*    Pli-.295last«rtelD+165.52 
IF    li"lf^    THBW    P.L-*077|ast.erialD+10B*2H 
IF   D*-I85   THEN    PL* 197. 93 

IF  I»223.5    THEH    l]L-*  1  79  I  aateris  L  B*l  57.03 
IF   D>4H    THEN   PL-- 1 27  laatsr  is  1  Q+  J  79  .  3  I 

'Adjust   PL    for    increasing    frequency' 

[f    FS-'C"   THEH    PL-PL+3,76 

IF   f*»*0"   TH&pt    PL*PL+9.54 

IF  FS-_E-    Till 
rf»*F"   THEN 

* Allowance    for 

IF    D<!00    TH£N 


!G 


PL-PL+i549* 

PL*PL+19*n& 

loam   due    to 

PL* PL* (O/ 109 


ELSE    PL-PL 

fading' 
)  laatena  |7 


ELSE    PL-PL+7 
rat to a    required    for 


"Allowance   for  » Iqnal-ttt- no  J se 
IF    M5*"GM    THEN    PL-FL+3 
IF    M5-"C"    TJiEN    PL-PL+7    EtSE    PL^Pt 
'Calculate   needed    transmitting   antenna  gain' 
TAC-PL-EftS-ETC 


dlfi'erent   modes 


* Print 
CLS 
IF 
If 

IF 
IF 

IF 
IF 
IF 

IF 
IF 


results 


FS--A'  TMEK  FPS«"50- 

FS--0-  THE«    FR*^"I44- 

FS-'C-  THER  F05-*222" 

F?-"0"  TKEii    FR53-"432- 

FS-  "E"  THEN    FRS  =  "902" 

FS-"FM  THEN    FRS="i296" 

MS"  "A"  THEN    MW§:  =  "CW" 

MS-INR"  T:]E:.,    ^  ,  -S5B-' 

fTS-"C-     THEN    HHS  =  "AH1' 
PRINT    MA)     *;FR$;"HH£"."(0.]    »odet-;MMS 
PftiMT    "(c)    distance  iictveen   atat  lorm"  ,D.  *bki  l*o" 
PRIHT    "(DI    Trantr.it  *er   output    power  "  ,  TP .  "vatt *" 
PRIST        t      TrsTtiaiieeloxi    Feedl tiw    U*e«*,TFLJ"d*" 
PRIKT  ■     .no   sfitvnxtB   height  MWIt  "'feet  * 

FOItrf   *<G)    Receiver    senaiti^ity  -R5+3fl„  *dBoi_ 

PRi:  II)    Receiving    feedline   loss    ^RPL.-dfi" 

PRINT  "(I)  Receiving  antenna  gam  ",  RAG-4,  MR" 
PRINT  m(J)  Receiving  antenna  heighT ". RAH ♦  'Test " 
PRINT t PRJHf 

print    "caLcul  -.  imuin   transmitting  antenna  gam    tdBd)    needed' 

PRINT  to  overcome   path    loss    (ast,ujfung   need   to  maintain  high* 

reliability)    imt " t PRINTtPRrNT 
PR1MT  TAC+"d3>*tPRiaT;PRIVT 
PRIWT    'Cuter      X"    to   ©xtl    or    mArB,C4 DrE,F.G,M,I rJ ' 

any  af   the    values   ebove. 
lyptrr  ft  5 

KtJD   ELSE   PRINT    "enter   new   value' 


to  charge 


IF 
IF 

IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 


RS' 


-A" 


R*""C* 
R5--Fp 

R0-"M" 
R5*_ir 
RS**I" 
R»»-J* 


THEU 

THKN   PRINT  M(MS0    (fl)  144    {CJ722    (0}412    it)    9B2 

IF M 296 "t INPUT    F$ :GOTO    9UU 

PHE0    PRINT  "(AJCif    t8)SSP     tC)AM"':  INPUT    M5:GOT0    9EJ0 

THEH     ItrPUT  □tTAC*TAG-4i|lAGBRAC-4iOOTO   400 

THEN     [MPtlt  TPiOGTO    300 

THEN    INPUT  TFLiOOTO   BOB 

THEW    INPUT  TAMxTAG=TAG-4: RAG -RAC-4i COtQ   400 

THEH    INPUT  B5:RS--RS+30iGQTO    7fl0 

TWE*    ISPUT  RFLsCOTO   70« 

THEH    INPUT  RAGiGCrrO   *OU 

THEN    iKFtJT  HAH  :TAG*TAG-*4  :  RAC=RAC-4  ;  OOTO  470 


Program  that  determines  reliable  VHF/UHF  coverage,  tt  uses  seven 
user-entered  parameters  that  determine  station  gain.  This  programs  was 
written  in  G  W-BAStCt  but  should  be  easily  modifiable  to  run  in  other  forms 
Of  BASIC. 
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4  dB  of  additional  gain  is  added  in, 
due  to  ground  reflection  gain  for 
the  transmitting  and  receiving  an- 
tennas. The  effective  receiver 
sensitivity  is  calculated  in  lines 
700-710  and,  as  noted  in  the  pro- 
gram, the  effective  transmitting 
gain  is  determined  in  lines  800- 
820. 

Program  tines  900-970  calcu- 
late the  path  loss  at  VHF  for  the 
distance  between  the  transmitting 
and  receiving  stations.  Note  thai 
the  relationship  between  path  loss 
over  real  earth  and  distance  is  not 
a  linear  one-  Bray's  article  con- 
tains some  graphs  that  demon- 
strate this  clearly,  and  show  why 
relatively  minor  changes  in  your 
station  may  lead  to  a  notable  in- 
crease in  effective  range. 

The  path  loss  calculated  above 
is  adjusted  for  increased  losses 
at  higher  frequencies  in  lines 
1000-1040.  Further  on,  al- 
lowances are  made  for  fad- 
ing (plus  or  - 17  dB  from  the  aver- 
age level  at  100  miles)  and 
required  signaMo-noise  ratios 
for  modes  other  than  CW\ 

Finally,  in  lines  1300-1310,  the 
needed  transmitting  antenna  gain 
is  calculated.  If  a  negative  number 
appears  here  in  the  printout,  it 
simply  means  that  station  gain 
could  be  reduced  to  the  degree 
indicated  while  still  maintaining 
contact.  Lines  1400-1640  print  to 
the  screen  the  initial  conditions 
specified  and  the  calculated 
transmitting  antenna  gain  needed 
for  those  conditions.  Subsequent 
portions  of  the  program  allow  a 
change  to  be  made  in  any  of  the 
initially  specified  parameters  and 
a  new  gain  figure  is  then  calculat- 
ed. An  example: 
Frequency;  144  MHz 
Mode:  SSB 
Distance:  100  miles 
Power  out:  10  W 
Transmitter  feedline  loss:  2  dB 
Transmitting  antenna 

height;  30  feet 
Receiver  sensitivity:  -142dBm 
Receiving  feedline  toss:  2  dB 
Receiving  antenna  gain:  10  dB 
Receiving  antenna  height:  50  feet 
Needed  transmitting  antenna 

gain;  approximately  6.8  dB 

Other  Thoughts 

This  program  was  written  on  a 
Tandy  1000SX  in  QW-BASIC.  If 
you  have  an  IBM-compatibte  com- 
puter, you  should  be  able  to  enter 
the  program  as  is  and  have  it 
work.  If  your  computer  uses  a  dif- 
ferent version  on  BASIC,  you  may 
need  to  make  some  modifications 
in  the  listing  In  the  past,  I  have 
received  requests  to  rewrite  a  pro- 
gram so  that  *t  would  run  on  a 


Commodore  or  some  other  manu- 
facturer's computer  Unfortunate* 
ly,  I  do  not  have  access  to  those 
machines  and  cannot  supply  such 
listings.  I  may  be  able  to  point  out 
one  potential  source  of  difficulty  in 
translating  the  program,  however, 
and  that  deals  with  the  calculation 
of  logarithms,  Although  the  pro- 
gram listing  has  lines  containing 
statements  such  as  ,4L0G  {X}." 
the  computer  actually  calculates 
the  natural  (base  e)  log,  not  the 
base  10  log  that  is  implied.  That  is 
why  the  correction  factor  of 
2.302585  appears  m  lines  using 
the  LOG  function.  If  your  comput- 
er calculates  base  10  logarithms 
with  the  LOG  command  you  will 
need  to  remove  the  above  noted 
correction  factor  to  get  proper  re- 
sults. It's  an  easily  made  correc- 
tion, but  it's  an  example  of  what 
changes  may  be  necessary  when 
translating  between  different  ver- 
sions of  BASIC.  (If  your  computer 
executes  the  command  "PRINT 
LQG(100r  and  comes  bach  with 
"2",  you  know  it  is  already  doing 
base  10  logs). 

I  am  interested  in  reader-sug- 
gested improvements  to  this  pro- 
gram. One  likely  area  for  improve- 
ment concerns  the  modeling  of 
the  path  loss  curves  that  ap- 
peared in  the  original  article- 
While  this  version  of  the  program 
gives  reasonable  linear  approxi- 
mations of  the  path  loss  curves, 
they  are  just  that,  approximations. 
Perhaps  some  reader  has  better 
data  and  skills  in  this  regard. 

Other  Business 

Fred  Sontag  N0CAO/KA2XAE 
sent  along  some  interesting  infor- 
mation regarding  the  February 
1989  "Aerial  View"  column  on 
simple  17m  antennas.  It  seems 
that  Fred  has  an  experimental  li- 
cense to  operate  on  17  meters 
and  states  that  he  and  other  mem- 
bers of  his  experimental  group  are 
getting  good  results  with  easily 
built  antennas,  including  dipoies, 
vee-beams,  a  modified  Butternut 
ground-mounted  vertical,  and  a 
G5RV  antenna.  The  experimental 
group  (Bill  Orr  W6SAI/KM2XDW, 
California;  Stu  Cowan  W2LX/ 
KM2XDU,  New  Hampshire;  Bob 
Stankus  WS4I/KB2XCQ,  Virginia; 
Phil  Galasso  K2PG/KA2XUK, 
New  Jersey;  and  Fred  NOCAO/ 
KA2XAE.  Missouri)  hold  sched- 
ules regularly  on  Saturdays  and 
Sundays  at  1600  and  1900  UTC 
on  18.111  MHz.  While  you  won*t 
be  able  to  join  them  on  the  air  until 
this  summer  (when  the  band  is 
scheduled  for  release  to  US 
hams),  they  welcome  signal  re- 
ports from  listeners 


Continued  from  page  26 

wooden  dowel  for  rigidity,  dril]  the  vertical 
and  horizontal  spreader  holes  with  an  offset 
up  to  ¥iB+  Then  you  can  use  one  solid  metal 
spreader  support  for  adding  stability .  The  xh  * 
offset  will  not  make  any  significant  changes 
in  the  antenna's  performance. 

How  to  Build  a  Basic  Quad 

I.  If  you  want  only  the  2  meter  antenna, 
omit  alt  220  references. 

2-  Study  all  diagrams  and  illustrations  be- 
fore continuing.  Cut  and  drill  all  the 

hardware. 

NOTE:  If  you're  building  a  dual -band  ver- 
sion, be  sure  to  connect  the  appropriate  ra- 
dios to  the  coax  ends  during  tune  up, 

3.  Before  tunine.  install  all  aluminum 
spreader  supports,  the  metal  mast,  and 
hardware  that  you  are  going  to  use, 
(This  allows  you  to  compensate  for  any 
reflection.)  Make  the  Bazooka  Balun, 
and  firmly  tape  down  the  coax  and  balun 
to  the  spreader,  boom,  and  mast. 

4.  Tune  up  the  antenna  with  as  little  sur- 
rounding metal  as  possible,  and  with  the 
quad  pointing  away  from  any  near  struc- 
tures. Construct  the  reflector  and  driver 
of  both  bands  by  dimensions.  Do  not 
solder;  tape  the  coax  baluns  into  place. 

5.  Tune-up  procedure.  For  dual-band  only: 
tune  up  the  220  band  antenna  first,  then 
the  2  meter  band.  Because  of  interaction 
between  the  band  elements,  you  will 
have  to  refine  your  tuning  on  both  driv- 
ers. 

For  tune-upt  use  146.000  MHz  and 
223,000  MHz.  Adjust  the  driver  feedpoints. 
By  increasing  or  decreasing  reflector  wire 
length,  you  can  obtain  the  lowest  SWR  read- 
ing at  the  selected  frequency,  HINT:  Adjust 
the  drive's  best  SWR  and  trim  up  with  reflec- 
tor, then  go  back  to  the  driver  and  relrirn, 
etc.  You  can  usually  expect  the  following 
results: 

Reflector  and  Driver  Only  SWR 
144.100 1.7:1223.500 1:1 

1  **_}  AJrJnJ  *»•*>>*•*■  J  **r  :  I  Z.  _  J  .  \IU\J  .*.*».»»**  lit 

145.500 1:1222.500 1:1 

148.000 1:1222.000 13:1 

6.  Permanently  install  and  solder  the  direc- 
tors to  the  specified  dimensions.  SWR 
will  probably  go  up,  which  will  require 
going  back  to  step  four  and  tuning/trim- 
ming up  again  to  obtain  the  best  SWR. 


9.  If  you  have  a  field  strength  meter  or 
a  distant  visual  repeater*  adjust  the 
front  lobe  for  directivity.  First,  move 
the  horizontal  driver  spreaders  left 
or  right  to  obtain  maximum  indica- 
tion on  the  field  strength  or  S-meter 
reading.  When  sighting  down  the  ver- 
tical spreaders,  the  antenna  of  the  me- 
ter or  repeater  is  hidden  by  the  spread- 
ers. This  alignment  is  critical  for 


the  accuracy  of  the  beam  bearing. 
10.  You  now  have  a  finished  antenna! 
Preserve  the  antenna  in  any  fashion 
you  deem  necessary  for  your  environ- 
ment. 1  recommend  caulking  the  coax  on 
the  driver  feed  connections  with  silicon, 
brushing  marine  spar  varnish  over  a  coat 
of  paint,  and  pegging  the  spreader 
wooden  dowels, 
you  on  ihe  hunt! 


NOTES: 


G  vE*  in  iMC-tS 

FOB  VERTICAL  PQL*Fl7ATJON 
FIE0  ATONE  SiOECOftftEH 


DIRECTION  FINDING  LOOP  BEAM 
FOR  2  AND  220 


MA*  FB05T.  WAfiTEV) 


n 


rqo  KOft;£0*iMk  fCffl  AT 
W1  ShOwh  TOSCAK 

IFO"*  CCHJID  K  UUS  «UT 
Vi*£5  RFPAifl  QttriCLJLT 

|L£M€*fT5  ARE  *  i|  0«  m  15 

mft£ 

THE  BEST  PATTTRU  FOff 
T-HUNTINlV  N0T*ClHW»flD 
GAIN. 

Ha  THE  Dl«ECT0&  5POEADER51* 
"..ACE  BY  CPltf  PING  THE  TUBING 
0»*FTH  $V*iL  SCREWS 

"►*oy  the  t-ub^kk; 

Al>0  JUMPfBS  StOim  BELOW 

DRtvE*  A  RS^LECTQR  &»■£ A5ERS 
A*l  tOC*£E  m  *i  *Ct  **TE« 
*DjUSTm=tfT 

wnTywTrL  »«TfR  *0j!J5t*£sT 
fl{'OR£  iGDiHu  "M  JUV»£8S 
Shown  5E10W  TO  THf  5Ri«w 
*  RE  *  lECTO«  tt.**t  *it% 

t«f  J2Q  ORiwe»ELEMfKT 
$MQLILD  ALWAYS  •!■  HRMWATED 

iNa-OOH-MBiNORQFRTD 
OBTAhN  THE  BEST  PATTERN 
ONS  METERS. 


WOO*  LtKGTHJ 


10 


J* 


e  * 


us  — 


t3  J£ 


UTS 


i  t * 


O     _i_       _i_ 


1 


•  T» 


•A  5 


—    o 


1*  75 


•  1 


-1-    o 


-J  I 


WIRE  *TTiCH»»f  VT  DETAILS 


-^os 


WIRE 
WRAP 

AND 
SOLDER 


SPftfAOf  n 

Elf  MEN] 


i  5  INCHLGNO 

Jl 1,'fl  HARD  ALUMINUM 

TUBING     flfi>«CEfit 
{TV  ANttNN*  £|£  tfpvT$| 


*fl 


■zfc 


t 


JND 
0l«C^OB 

s»nrACER 


1ST 

QiRECDR 

S'REAJER 


WOOD  BOOM 
WSI1  T5 


vie  wood 

< OOwtliNO 

SPREADERS 


a 


DRIVEN 
S»RE*De* 


REtLtCTOB 
SPREADER 


COAX  FEED  DETAILS 


■G  98  CO  A I 


C0AI 
;*C*E- 


wr»  p  w»T>» 

SVAt^  W>*( 


RGSt/LiCOAJ 


CDJtl 
JACKET 


COAX 
BRA  0 


=U 


IBAIM 

•:si*-fB 


H.lA     BBAIOILEEVE.  1A«  VHf 


8  */«  |B|ADBl£EvE  Hi  MHf 


COAX 

CONDUCTOR 


Figure  /.  Direction  Finding  Loop  Beam  for  2m  and  220. 


Typical  Results 

145.000.... 1.4:1223.500... 

145,500 ...1:1223.000... 

148.000 1.2:1222.000... 


1  2-1 

w 

i    I     I    i    i    I,     1     i     J 

1:1 

II 

......    |    .*T .    1 


7.  When  SWR  is  as  low  as  you  can  gel  it, 
solder  and  fasten  down  the  reflector, 
Recheck  the  SWR  and  trim  with  the 
driver.  Then  solder  the  driver  but  don  V 
fasten  it  down. 

8.  Measure  all  spreader  elements  to  insure 
a  proper  diamond  shape.  Straighten  and 
align  spreaders  so  they  line  up. 


BASE  DIMENSIONS  FOR  QUADS 


Elements 

Y 

2*4 

2  meters,  146.000  MHz 

reflector 

14.75 

86.4 

driver 

14.5 

82.0 

directors 

1 3.75 

77.6 

1-¥4  meters,  223.000  MHz 

reflector 

10 

57.0 

driver 

9,5 

53.5 

directors 

8.75 

50.0 

•  All  dimensions  are  in  tenths  of  inches. 

Element  Spacing    Bazooka 


7.25 

8.5 

10 

7.25 

fl,5 

10 


1325 


866 
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Number  19  on  your  Feedback  card 


Stay  With  the  State  Of  The  Art 

Cheap  way  to  stay  on  the  cutting  edge. 


Electronics  is  a  fast-moving  industry.  Did 
you  ever  wonder  aboui  how  you  might 

keep  up  with  all  the  new  products  flooding  the 
market  every  month,  before  they  become  old 
news?  If  you  are  an  advanced  hobbyist,  then 
you  are  probably  itching  lo  experiment  with 
[he  newest  products  as  soon  as  they  hit  the 
market. 

Finding  out  about  what's  new  in  electron- 
ics  may  be  easier  than  you  think.  Armed  with 
no  more  than  a  roll  of  stamps,  you  can  be  on 
top  of  the  latest  in  the  electronics  industry. 

I  can  hear  you  moaning  already.  With 
the  postage  to  pay  and  the  kids1  college 
expenses  coming  up,  you  can  barely  afford 
subscriptions  to  the  ham  magazines.  Well, 
if  you  qualify .  you  can  receive  dozens  of 
electronic  trade  magazines  at  no  cost.  These 
trade  magazines  cover  new  products,  often 
before  they  become  readily  available  to  the 
general  public.  Manufacturers  advertise 
their  new  products  in  hopes  that  others  will 
implement  them  into  their  latest  designs. 
These  magazines  also  contain  information 
on  how  to  use  all  these  new  products. 

Sources  and  Resources 

One  of  the  best  sources  of  information  on 
components  and  equipment  is  Electronic 
Component  News,  published  by  Chilton, 
This  glossy,  color  tabloid  lists  hundreds  of 
new  items  each  month,  dealing  with  items  as 
small  as  capacitors  and  as  large  as  computers. 
Also  included  in  each  issue  is  a  focus  article 
on  products  at  the  technological  horizon.  For 
instance,  the  latest  issue  has  an  in-depth  dis- 
cussion of  CMOS  Array  Logic,  These  focus 
articles  contain  a  wealth  of  information  on  the 
background  theory  and  use  of  the  featured 
products. 

Another  useful  magazine  is  Electronic 
Products,  published  by  Hearst  Business 
Communications.  Itt  too,  has  a  wealth  of 
advertising,  besides  many  feature  articles. 
For  instance,  the  latest  issue  has  four  articles 
on  power  supplies,  as  well  as  a  nicies  on  static 
RAMs  and  electroluminescent  displays.  The 
"Products  Highlights1'  section  contains  brief 
discussions  on  the  Latest  in  product  technolo- 
gy, with  good  descriptions  and  prices,  while 
the  IC  Update  section  contains  the  latest  lists 
of  new  integrated  circuits  rolling  out  of  the 
foundries. 

Electronic  Manufacturing,  published 
by  Lake  Publishing,  focuses  more  on  the  ac- 
tual assembly  of  electronics  instead  of  the 
individual  components  used.  Recent  articles 
looked  at  cabinets,  enclosures,  and  EMI/RFI 
shielding;  This  magazine  also  contains  a 
"New  Products"  section.  If  you  need  to  know 
how  to  build  and  where  to  enclose  your  latest 
electronic  creation,  this  is  the  place  to  look. 

When  it  gets  down  to  the  actual  design,  a 
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by  Peter  Doherty  W1UO 

good  source  of  information  is  Electronic 
Design,  by  Hayden  Publishing,  With  sections 
devoted  to  design  perspectives,  innovations, 
reports,  and  applications,  it  looks  at  the 
process  of  turning  ideas  into  hardware, 
The  applications  section  is  especially  handy 
in  this  regard.  A  current  article  deals  with 
the  80386  CPU  chip  and  its  role  in  desktop 
CAE  tools. 

If  you're  interested  in  computers,  Comput- 
er Design,  by  PcnnWell  Publishing,  would 
be  to  your  liking.  It  deals  with  computer 
technology  from  the  chip  level  to  the  system 
level.  Recent  articles  featured  Gallium  Ar- 
senide ICs  and  disk  drive  technology.  Again. 
the  advertisement*  abound  with  useful  infor- 
mation. 

As  the  name  implies.  Microwaves  &  RF 
covers  the  radio  spectrum,  from  low  frequen- 
cy RF  to  the  upper  limits.  It  has  news  of  the 
latest  projects,  designs,  and  product  technol- 
ogy, Its  design  feature  section  recently  con- 
tained an  excellent  article  on  using  spectrum 
analyzers  in  IMD  measurements.  With  the 
increasing  interest  in  the  microwave  frequen- 
cies, and  the  age-old  interest  in  RF.  this 
magazine  presents  some  of  the  best  informa- 
tion around . 

For  news,  try  Electronic  Engineering 
Times,  by  CMP  Publications,  In  newspaper 
format,  it  comments  on  people  and  com- 
panies. It  has  the  friendly  feel  of  a  cup  of 
coffee  and  your  morning  newspaper.  There 
is  always  a  lively  debate  in  the  "Letters1 
section,  and  the  editorials  arc  stimulating. 
Given  its  audience*  it  is  heavy  with  product 
advertisements. 

No  discussion  would  be  complete  without 
mentioning  the  source  of  ideas  from  out 
of  this  world— NASA  Tech  Briefs,  by 
Associated  Business  Publications.  It  con- 


tains great  information  on  the  research  of 
ingenious  individuals,  Many  of  the  products 
and  ideas  are  not  even  on  the  market  yet; 
they're  waiting  for  some  entrepreneur  to  turn 
them  into  reality.  Not  only  does  this 
magazine  have  sections  on  electronic  compo- 
nents, circuits,  and  systems,  but  it  also  covers 
physical  science,  materials,  computer  pro- 
grams, mechanics,  machinery,  fabrication, 
mathematics,  and  life  sciences.  A  recent 
issue  featured  NASA  technology  applied  to 
solar  powered  vehicles.  For  technology  and 
ideas  pushing  the  outer  limits,,  this  magazine 
makes  for  fascinating  reading. 

Getting  Connected 

It's  not  hard  to  tap  into  this  wealth  of 

information.  If  you  are  a  qualified  person, 
all  the  above  publications  are  FREE,  What 
qualifies  you?  You  or  your  company  must 
be  involved  in  the  field  that  the  magazine 
focuses  on.  First,  write  to  the  magazine 
you're  interested  in,  preferably  on  company 
letterhead,  and  ask  for  a  subscription  form. 
If  your  line  of  work  is  not  in  electronics*  but  if 
you're  a  dedicated  experimenter,  then  it's  up 
to  you  to  convince  the  publisher  of  your  qual- 
ifications. If  you  don't  qualify  for  a  free  sub- 
scription, you'll  be  asked  to  pay  for  it.  When 
you  receive  your  subscription  card,  just  fill  it 
out  and  send  it  back.  About  every  six  to 
twelve  months,  you'll  be  asked  to  renew  your 
subscription  by  filling  out  a  new  card. 

The  following  list  is  not  exhaustive,  but 
it's  a  good  place  to  start.  Be  forewarned,  as 
your  name  will  be  put  on  free  subscription 
mailing  lists  and  magazine  offers  will 
flood  in.  With  all  the  new  products  and 
ideas  to  experiment  with,  the  hardest  thing 
will  be  finding  the  time  to  read  all  this  good 
information  !f 


Electronic  Trade  Magazines 

Electronic  Component  News 

Computer  Design 

Chilton  Company 

Pen  n  Wei  I  Publishing  Company 

Chilton  Way 

PO  Box  41 7 

PO  Box  2010 

119  Russell  St. 

Radnor  PA  19089 

Littleton  MA  01460 

Electronic  Products 

Electron  tc  Engineers  Times 

Hearst  Business  ComrnynicatKms,  Inc. 

CMP  Publications.  Inc. 

645  Stewan  Ave. 

PO  Box  2010 

Garden  City  NY  11530 

ManhassetNY1t030 

Electronic  Manufacturing 

NASA  Tech  Briefs 

Lake  Publishing  Corp. 

NASA  STI  Facility 

POBox  159 

Manager,  TU  Division 

17730  W.  Peterson  Road 

PO  Box  B757 

Libertyviile  IL  60048 

Baltimore  MD  21 240 

Electronic  Design/Microwaves  4  RF 

EDN 

Hayden  Publishing  Co.,  fnc, 

275  Washington  St. 

10MulhoUand  Drive 

Newton,  MA 02 158 

Hasbrouck  Heights  NJ  07604 

RF  Design 

Electronic  Servicing  am!  Technology 

6300  S.Syracuse  Way 

POBox  12901 

Suite  650 

Overland  Park,  KS  66212-9981 

Englewood.COSOIIl 

THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


KIT,  ONLY  $675 
WIRED  $975 

VHF  OR  UHF 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NONE!      GaAsFET  front  end  on  vhf 

models  gives  X2dBSINADof  0.12uV(vhf)P0.15uV(22<2>).  UHF  model 
0.25uV  std,  0.  luV  with  optional  helical  resonator  preamp. 

•SELECTIVITY  THAT  CANT  BE  BEAT!  Both  8-pole  xtal  filter  & 
ceramic  filter  for  >  109dB  at  only  ±  12kHz.  Heiical  resonator  front 
end  to  combat  desense  &  inter  mod. 

•CLEAN,  STABLE  TRANSMITTER,  up  to  I8W  output  Standard:  SOW 
with  accessory  power  amplifier 

•FCC  TYPE  ACCEPTED  for  commercfal  high  band  and  uhf . 
•Courtesy  beep,  fieidprogrammabie  CWID,  flutter-proof  squelch, 
automatic  frequency  control  to  compensate  for  off  frequency  trans- 
mitters (all  standard  features). 

•Full  range  of  options  available,  such  as  auto  patch,  phone  line  or 
radio  remote  control,  sub-audibJe  tones,  duplexers, 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


•FM  EXCITERS: 

Kits  $99,  W/t  $179.  2W 

continuous  duty.  TCXO& 

xtal  oven  options  available. 

•TA5tfdrltM.6M.2M, 

IM-1-T4, 22t  MHz* 

•TA45Iforuhf. 

FCC  type  accepted  for  commercial  bands. 

•Call  for  latest  information  on  900  MHz  transmitters. 

•VHF  &  UHF  AMPLIFIERS.      For  FM,  SSB.  ATV     Output  from  10 

to  50  Watts.  Several  models,  kits  starting  at  $79. 


•R144/R229  FM  RECEIVERS  for  2M 

1 50- 1 74,  or  220  MHz.  GaAs  FET 
front  end,  0- 1 2uV  sensitivity! 
Both  crystal  &  ceramic 
filters  plus  helical  resonator 
front  end  for  exceptional 
selectivity:  >  100dB  at  ±  12kHz 
(best  available  anywhere)! 
Flutter-proof  squeich,  AFC  tracks 
dnftmg  transmitters. 
K<t$149,w/t$229. 

•  R451  UHF  FM  RCVR*  Similar  to  above.  Tuned  line  front  end, 
0.25uVsens  (0,luV  with  optional  hel.  res.  preamp).  Kit  $149. 
w/t  $229, 

*fi9*l  FM  RCVR  FOR  9M  MHZ.  Triple-con version,  GaAs  FET  front 
end.  0.2uV  sens.  Kit  S 169.  w/t  $259. 

•R76  ECONOMY  VHF  FM  RCVR  for  10Mr  6M4  2M.  220,  Without  hel 
resorafc.   Kits  only  $129. 

•  Weather  satellite  &  AM  Aircraft  receivers  also  avail. 


FCC  TYPE-ACCEPTED  TRANSMITTERS  a  RECEIVERS  AVAILABLE 
FOR  HIGH-BAND  AND  UHF.    CALL  FOR  DETAILS, 


Send  $1  for  36  page  catalog  by  return  mail 

(Send  $2.00  or  4  IRC's  for  overseas  mailing) 

•Order  by  phone  or  mail  •  Min  $3  S  &  H  per  order 
•Use  Visa,  Mastercard,  Check,  or  UPS  COD. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  of 
comparable  units! 


LNG-(*) 

GaAs  FET 
PREAMP 

ONLY  $59! 

Wiredrtestfcd 

FEATURES: 

•Very  Low  Noise:  07dS  VHF.  O.SdB  UHF 
•High  Gain :   13-  2ffld  B ,  depending  on  frequency 
•Wide  Dynamic  Ranger  to  resast  overload 
•Stable:  new-type  dual  gate  GaAs  FET 

•  Specify  tuning  range  desired  26-30.  46  56, 
137- 150,  150  172,  210-230,  4O0-47O.  or 
8QQ9GQMHZ. 


LNW  -(*) 

MINIATURE 

GaAs  FET 

PREAMP 

ONLY$24/k.t, 

!pO«7  Wired/tested 

GaAs  FET  Preamp 

similar  to  LNG.  except  designed  for  low  cost 
&  small  sii*    Only  5/8-W  *  3-5/S"Lx  3/4  "H. 
Easily  mounts  in  many  radios. 

■  Specify  tuning  range  desired  25-35.  35-55. 
55  90.  90- 120,  120-150,  15Q-29Q.  200-270, 
or  400  SQOMHz 


LNS-(*) 

IN-LINE 
PREAMP 


ONLY  $79/kit, 

$99  Wirtd/ttsted 

GaAs  FET  Preamp  with  features  similar  to  LNG 
series,  except  automatically  switches  out  of 
tine  during  transmit  Use  with  base  or  mobile 
transceivers  up  to  2  5 W. 

-Specify  lumng  range  desired:  120-175. 
200  240.  or  400-500  MHz 


HELICAL  RESONATOR 
PREAMPS 


Lovmoise  preamps  with  helical  resonators 
reduce  Intermod  &  cross- band  interference  in 
critical  applications. 
MODEL  HRA-f,*),  $49  vhf .  $64  uhf. 

*  Specify  tuntng  range  destred:  142-  i5Qt  T50- 
162,  ttt-174.  213-233,  4T0454.  or  454-475 


Our  m  26th  Year 


... .  v*- 


&w 


COR-3  REPEATER  CONTROL- 
LER kit.  Features  adjustable  tail 
&  time -out  timers,  solid-state 
relay,  courtesy  beep,  and  local 
speaker  amplifier, $49 

CWID  kit.  Diode  programmed, 
adjustable  tone,  speed,  and  timer, 
to  go  with  COR-3 $59 


NEW  COR-4  kit,  Complete  COR 
and  CWID  alt  on  one  board  for 
easy  construction.  CMOS  logic 
for  low  power  consumption. 
Many  new  features.  EPROM  pro- 
grammed; specify  call  letters.  .$99 

NEW  TD-3  SUB  AUDIBLE  TONE 
DECODER/ENCODER  kit.  ...$24 

TD-2  DTMF  DECODER/CON- 
TROLLER kit.  Full  16  digrts,  with 
toll-call  restrictorp  programmable. 
Can  turn  5  functions  on/off.  Great 
for  selective  calling,  loo! w»$79 

AP-3  AUTOPATCH  kit.  Use  with 
above  for  repeater  autDpateh- 
Reverse  patch  and  phone  line 
remote  control  are  std $79 

AP-2     SIMPLEX     AUTOPATCH 

Timing  Board  kit.  Use  with  above 
tor  simplex  operation.  ., $39 

MO- 2 02  FSK  DATA  MODULA- 
TOR kit  Run  up  to  1200  baud 
digital  signals  through  any  fm 
transmitter  with  full  handshakes. 
Radio  link  computers,  telemetry 


DE*202  FSK  DEMODULATOR 
kit,  For  receive  end  of  link.  B...$39 

9600  BAUD  DIGITAL  RF  LINKS. 

Low-cost  packet  networking 
system,  consisting  of  new  MO-96 
Modem  and  special  versions  Of 
our  220  or  450  mHi  FM  Trans* 
mitters  and  Receivers,  Interface 
direct^  wrtfi  most  TNCs.  Fast, 
diode- switched  PAs  output  15  or 
SOW.  Call  for  Info  on  tfie  right 
system  for  your  application! 


RECEIVING 

CONVERTERS 

I 
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Number  20  on  your  Feedback  card 


BOVE  AND  BEYOND 


Chuck  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6$45  Badger  Lake 
San  Diego,  C A  92  U  9 

10  GHz 

Contest  Preparations 

For  the  upcoming  10  GHz  AR- 
RL  microwave  contest,  I  would 
tike  to  cover  a  few  items  related  to 
system  improvements  that  can  in* 
crease  your  contacts  and  provide 
ease  of  operation.  Most  of  the  first 
items  are  related  to  the  tripod  and 
antenna  system,  and  how  to  prop- 
erly arm  a  dish  antenna  at  a  re- 
mote station.  In  another  column, 
we  wilt  cover  the  use  of  a  grid 
square  direction  and  distance  lo- 
cation program  (hat  you  can  run 
on  your  computer,  using  BASIC. 

Also,  with  news  of  involvement 
of  amateurs  in  your  local  area  who 
are  putting  on  nets  tor  VHF/UHF 
and  microwave  activity,  we  will 
create  a  common  ground  and 
larger  sharing  of  ideas  and  con- 
struction notes.  This  assistance 
can  be  put  to  great  advantage. 
We'll  cover  the  antenna  and  what 
can  be  done  to  improve  on  the 
base,  and  work  our  way  to  the 
feed  or  system  transceiver. 

Tripod  for  a  Dish  Antenna 

A  tripod  that  will  support  a  mi- 
crowave dish  antenna  should  be 
sturdy,  yet  still  smatl  enough  to  be 


VHF  and  UHF  Operation 

carried  or  packed  in  a  car  trunk  for 
transportation.  Camera  or  general 
purpose  photographic  tripods  are 
good  for  a  start,  but  they  are  not 
sturdy  enough  to  hold  a  small  dish 
antenna,  In  a  pinch,  heavily 
weighted,  you  can  make  them 
work.  One  possible  source  of  sur- 
plus tripods  in  your  area  is  your 
local  television  station,  college,  or 
vocational  school.  Also,  check 
your  local  land  surveyors,  as  any 


from  eight  to  16  inches  in  diame- 
ter. My  tripod  uses  a  setting  circle 
16  inches  wide  from  the  front  plate 
of  a  radar  O-scope.  Some  people 
have  taken  two  protractors  and 
placed  them  back  to  back  to  form 
the  setting  circle.  Whatever  you 
use,  mount  it  in  the  clear  to  be 
able  to  set  your  antenna  pointing 
to  any  compass  heading  you 
desire. 

Once  you  have  secured  your 
setting  circle  to  the  bottom  part  of 
the  mount,  attach  a  pointer  to  a 
part  of  the  mount  that  will  rotate 
and  not  be  in  the  way  when  the 
mount  is  turned  full  circle.  Select  a 
spot  that  win  not  get  in  the  way 


",  ,  .keep  the  dish 
accuracy  to  within  1/16  of  a 

wavelength  (0.07")/' 


of  them  might  just  have  a  surplus 
tripod  available  tor  relatively  little 
outlay,  Kerry  Banke  N6IZW.  one 
of  our  local  group  members, 
picked  up  an  excellent  wooden 
tripod  at  a  local  surveyor's  shop 
for  next  to  nothing.  It  has  ad* 
justable  legs,  and  folds  up  to  a 
very  small  unit  about  2V2  feet 
long.  Check  out  your  local  shops 
to  see  what  you  can  find.  You  just 
might  get  lucky; 

Once  you  have  acquired  your 
tripod,  fix  a  compass  setting  circle 
on  top  of  the  mount.  The  compass 
dial  or  setting  circle  should  be 
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when  you  unlock  the  mount  to  lock 
in  a  microwave  signal.  All  you 
need  is  a  short  piece  of  metal  or 
plastic  to  serve  as  a  pointing  indi- 
cator. This  will  be  your  compass 
setting  pointer,  and  the  dish  and 
pointer  are  set  up  to  magnetic 
north  first  before  using. 

The  rest  of  this  month's  column 
is  devoted  to  Jack  N6XQ.  and  his 
novel  10  GHz  antenna  system. 
Take  it  away,  Jack! 

Home-brew  Odyssey— 
10  GHz  Antenna  System 

I  came  up  with  a  different  ap- 


proach when  I  couldn't  locate  a 
dish  antenna  or  suitable  tripod— I 
built  one  out  of  wood!  The  equip- 
ment is  relatively  simple,  and  the 
finished  product  works  very  well. 
The  ball  got  rolling  when  several 
Solfan  microwave  burglar  alarm 
units  came  my  way  for  free,  moti- 
vating me  to  get  them  in  use  on 
the  10  GHz  ham  band  (10000- 
10500  MHz).  A  brief  literature 
search  found  that  others  did  this 
with  minimal  hardware  and  effort. 
I  was  soon  on  the  air  talking  to 
myself  through  a  second  Solfan  at 
home  on  the  workbench,  A  first 
QSO  attempt  with  W6OYJ  on  Mt. 
Soledad  eight  miles  away  failed.  A 
trip  to  WB6IGP's  test  bench  soon 
showed  why  sirens  went  off  in  the 
neighborhood  during  transmis- 
sion—several turns  with  a  screw- 
driver put  it  right  back  on  frequen- 
cy, A  few  days  later,  I  had  my  first 
X-band  contact  with  W6OYJ! 

Now  I  was  hooked  on  the  excite- 
ment of  working  other  hams  full 
duplex  with  just  a  few  milliwatts. 
This  excitement  wore  off,  howev- 
er, when  it  became  apparent  that 
the  reliable  line-of-sight  range 
was  about  25  miles  with  the  small 
Solfan  horn,  A  dish  was  the  obvi- 
ous answer,  but  a  search  through 
the  local  surplus  markets  turned 
up  nothing.  Contest  time  rapidly 
approached,  so  1  decided  to  shift 
my  efforts  into  building  a  dish. 

The  RSGB  VHF/UHF  Manual 
has  the  most  comprehensive  dis* 
cussions  on  dish  design  parame- 
ters. The  first  decision  to  make: 
how  large  should  the  dish  be?  \ 
had  to  keep  it  as  small  as  possible. 


Figure  /.  Plan  for  the  paraboloid,  showing  the  relevant  dimensions. 
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Figure  2.  Dish  frame  layout 


Photo  A.  Tripod  construction  with  base  stabilizer  about  one  foot  from  the 
bottom  end.  Three  hinges  hold  the  three  legs  onto  the  wood  base. 


since  most  10  GHz  contacts  are 

made  from  high,  unobstructed  lo- 
cations* requiring  portable  equip- 
ment. I  decided  on  3  two- foot  dish 
which  theoretically  has  a  gain  of 
35  dBi  and  a  heamwidth  of  three 
degrees. 

One  very  important  advantage 
in  home-brewing  a  dish  is  that  you 
can  optimize  the  dish  for  your  feed 
antenna.  Most  hams  get  all  excit- 
ed about  finding  a  nice  dish  on  the 
surplus  market,  only  to  be  con- 
fronted with  the  task  of  building  an 
optimum  feed.  Through  compara- 
tive tests.  I  estimated  the  SoJfan 
horn  antenna  to  have  a  gain  of 
10-1 1  dBi.  After  I  constructed  the 
antenna,  I  discovered  the  gain  is 
actually  around  12  or1 3  dBi.  This 
problem  was  easily  cured  (dis- 
cussed later).  According  to  my 
original  estimate,  the  dish  is  opti- 
mally illuminated  with  a  F/D  of  0.8. 
(See  next  paragraph  for  explana- 
tion.) This  is  convenient,  as  ft  re- 
sults in  a  fairly  flat  dish  which  is 
easy  to  build.  The  24-inch  dish  will 
have  a  focal  point  of  1 9.2  inches. 


Techies,  FYI 

See  Figure  1,  the  diagram  for 
the  paraboloid.  ,+C"  is  the  depth  of 
the  dish.  This  is  the  line  from  the 
center  of  the  dish  to  the  plane  de- 
scribed by  the  dish  rim.  "D"  is  the 
dish  diameter.  "F"  is  the  focal  dis- 
tance, which  is  where  the  incom- 
ing wave  energy  reflecting  off  the 
dish  maximaNy  converges.  This  is 
the  obvious  place  to  mount  the 
feedhorn.  The  three  useful  formu- 
las here  are:  F  =  0-/1 6C.  Y2  = 
4FX.  and  YJ  =  4DX{F/D).  X  and  Y 
are  coordinate  pairs  along  the 
dish  curve.  Table  T  offers  the  X/Y 
pairs  for  building  the  dish  shown 
in  Figure  2, 

Fabricating  the  Pish 

Fashioning  a  precision  parabol- 
ic surface  is  likely  the  most  diffi- 
cult task  for  the  average  amateur, 
Fiberglass  is  probably  a  good  ma- 
terial, but  it  was  discounted  be- 
cause it  involves  making  an  initial 
mold,  and  requires  some  working 
experience. 


Photo  8.  NSQO's  10  GHz  antenna.  Rear  view  of  the  dish  antenna 
showing  microwave  horn  antenna  feeding  the  center  of  the  dish.  Note 
the  compass  degree  markings  on  the  base  of  the  unit  The  PVC  pipe  in 
the  center  of  the  mount  serves  as  a  bushing. 


I  had  seen  articles  on  wooden 
dishes  with  ribs  that  extend  out 
radially  from  the  center.  They  usu- 
ally use  round  loops  of  varying  di- 
ameters for  additional  strength, 
and  to  support  the  mesh  material. 
What  about  building  a  square  dish 
that  had  support  members  run- 
ning in  only  two  orthogonal  direc- 
tions? To  my  surprise,  I  discov- 
ered that  the  basic  parabolic 
curve  of  any  structural  rib  was  the 
same  regardless  of  where  it  was 
placed  or  in  which  direction  it  ran. 
Thus,  tt  was  easy  to  design  a 
square  dish  and  easy  to  make  it 
with  right  angle  joints.  It  has  an 
advantage  for  portable  operation, 
too — the  flat  bottom  is  convenient 
for  supporting  and  rotating  the 
dish  at  its  center  of  gravity.  Figure 
2  shows  the  basic  layout  of  the 
dish  frame. 

I  recommend  using  good  quali- 
ty wood  to  insure  lasting  accura- 
cy. For  the  sides  and  bottom  I 
used  some  left  over  1  x  6-inch 
door  jamb  stock  that  was  surfaced 
on  four  sides  and  kiln  dried.  Equiv- 
alent material  in  the  lumber  yard 
costs  about  90  cents  per  foot.  You 
can  use  1  x  3s,  which  cost  about 
30  cents  a  foot,  for  the  interior  lat- 


eral boards.  Three-quarter-inch 
stock  is  overkill,  and  the  extra 
milling  required  to  produce  half* 
inch  stock  is  not  worth  it  unless 
you  are  considering  weight. 

Antenna  Screen 

The  mesh  used  is  aluminum  in- 
sect screening,  readily  available 
and  inexpensive,  The  loss  with 
this  mesh  is  negligible,  even  at 
K-band  The  screening  conforms 
well  to  the  parabolic  shape  of  the 
relatively  flat  dish  I  applied  a  coat 
of  enamel  over  the  zinc  ehromate 
primer  to  extend  the  life  of  the 
mesh — important  when  you  live 
near  the  ocean ! 

The  theoretical  gain  of  a  dish  is 
achieved  only  when  the  shape  is 
perfectly  paraboloid  and  optimally 
fed.  A  wavelength  at  10  GHz  is 
about  1 .15  inches.  My  design  goal 
was  to  keep  the  dish  accuracy  to 
within  1/16  of  a  wavelength  (0.07 
inch).  This  inaccuracy  sacrifices 
about  1  dB  of  gain.  Gain  diminish- 
es rapidly  with  greater  inaccura- 
cy—a 1 .9  wavelength  (0.128  inch) 
error  results  in  6  dB  loss!  An  an- 
tenna with  this  error  factor  has  no 
more  gain  than  a  perfect  para- 
boloid antenna  one-half  its  diame- 
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Figure  4.  Placement  of  lateral  boards  to  side  boards.  For  side  beards 
with  a  thickness  ofW,A  =  .23", 


Figure  3.  Method  fcr  fashioning  the  template. 
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IN  CALIFORNIA  CALL  STORE  NEAREST  YOU 
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Photo  C.  Front  view  ofNSXQ's  completed  dish  antenna  and  Sotfan  feed      Photo  D.  Side  diagonal  view  showing  the  supporting  members  holding 
system,  tripod  mounted  and  ready  to  use.  This  system  works  very  weft      the  wire  mesh. 
and  costs  tittle  to  build, 


"The  RSGB  VHF/UHF  Manual  has 

the  most  comprehensive  discussions 

on  dish  design  parameters. " 


ter.  Measure  and  fabricate  as  ac- 
curately as  possible.  Take  care  to 
not  rush  during  cutting  and  as- 
sembly- 
Performance 

This  antenna  has  really  held  its 
own  in  the  field.  I  have  made  con- 
tacts of  1 75  and  208  miles  with  the 
10  milliwatt  Solfan  transceiver 
system,  shown  in  the  photo- 
graphs. The  208  mile  contact  was 
over  a  water  path  with  station  ele- 
vations of  400  and  200  feet,  re- 
spectively. The  horn  feed  antenna 
was  recently  trimmed  by  Va  inch  to 
reduce  the  gain  so  that  it  would 
match  the  wooden  dish 
better.  Dish  gain  went 
up  ¥*  dB. 

The  bottom  of  the  dish 
frame  and  the  feed  horn 
support  have  a  single 
piece  of  wood  stock  to 
allow  attachment  to  the 
top  of  the  tripod  base. 
After  marking  the  lower 
wood  tnpod  base  with  a 
compass  dial,  this  dish 


Table  1*  X/Y  coordinate 
vatues  for  the  dish 
curve,  corresponding  to 
an  FfD  of  0.8,  The  fast 
five  Y  values,  13- 1 7t  are 
used  only  for  temptate  to 
check  finat  alignment 
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y 

X 

0 

0 

1 

.013 

2 

,052 

3 

.117 

4 

.208 

5 

.325 

6 

.468 

7 

.638 

8 

833 

9 

1.054 

10 

1 .302 

11 

1.576 

12 

1,875 

13 

2,20 

14 

2-55 

15 

2  S3 

10 

3,33 

17 

3.76 

has  everything  to  enable  you  to 
point  your  microwave  dish  anten- 
na properly. 

Each  time  you  place  the  tripod 
in  operation,  properly  position 
the  mount  with  compass  setting 
circle.  Take  a  compass  bearing 
on  magnetic  north  and  set  up 
the  front  of  the  dish  and  the 
compass  pointer  to  agree,  with 
both  pointing  toward  magnetic 
north.  When  you  want  to  aim 
your  dish  in  another  direction, 
just  unlock  the  upper  pan:  of  the 
mount,  keeping  the  compass 
setting  circle  m  place  on  the  low- 
er part  of  the  mount.  Then  rotate 
the  dish  to  the  new  mag* 
netic  bearing.  By  keep- 
ing the  base  of  the  tripod 
always  pointing  direct 
magnetic  north,  you 
don't  have  to  guess 
about  the  location  of  the 
other  station. 

The  Other  Station's 

Ma g net i c  Bea ring 

Two  methods  are 
used  to  obtain  the  other 
station's  magnetic  bear- 
ing from  your  transmit- 
ting location,  In  the  first 
method*  you  obtain  a 
large,  detailed  map  of 
the  area.  For  short- 
range,  line-otaight  con- 
tacts, a  standard  city 


Constructing  the  1 0  GHz  Tripod 

1 .  Make  the  template.  Select  a  straight  board  34  inches  long, 
and  draw  the  curve,  as  shown  in  Figure  3,  according  to  the 
figures  in  Table  1 .  Carefully  cut  the  curve  with  a  jigsaw.  Save  the 
concave  piece  as  a  template,  and  for  checking  the  accuracy  of 
the  assembled  dish,  The  convex  piece  can  be  cut  to  24  inches 
and  used  as  one  of  the  two  side  boards. 

2.  Using  the  template,  cut  an  additional  24-inch  side  board  and 
seven  22 V2 -inch  lateral  boards, 

3.  Assemble  the  two  side  boards  to  two  lateral  boards  to  form  a 
square.  Make  the  assembly  on  a  perfectly  flat  surface  to  preserve 
dish  accuracy.  I  used  a  combination  of  finishing  nails,  wood 
screws,  and  glue  to  make  the  frame  strong, 

4.  Assemble  the  remaining  lateral  boards  in  accordance  with 
Figures  2  and  4,  Placement  of  the  lateral  boards  is  not  critical 
except  for  complying  with  dimensions  *'A"  in  Figure  4. 

5.  File  or  sand  the  flat  edges  of  the  cut  boards  to  conform  to  the 
parabolic  shape.  Use  the  24-lnch  concave  template  as  a  guide. 

6.  For  portable  systems  to  be  tripod-mounted,  drill  a  hole  in  the 
center  of  the  bottom  lateral  board  to  fit  a  Vfc-inch  PVC  pipe. 

7.  Seat  and  paint  the  wooden  frame  for  weather  exposure.  I 
used  three  coats  of  marine  spar  varnish. 

8.  Staple  the  aluminum  insect  screening  to  the  wooden  form. 
Start  with  the  center  lateral  board  and  then  with  a  vertical  line 
down  the  center.  Staple  outwards  to  get  the  mesh  to  conform  to 
the  parabolic  shape,  and  trim  excess  mesh, 

9.  Attach  brackets  to  the  back  of  the  frame  for  a  tower  mount  or 
to  make  a  wood-bearing  assembly  using  Vi-inch  PVC  pipe  to 
secure  the  dish  and  tripod  top  together  as  pictured. 

10.  The  feed  horn  can  be  mounted  as  shown.  The  focal  point  is 
10.2  inches.  The  exact  point  should  be  determined  experimental- 
ly using  a  beacon  or  field  strength  measurement. 

.  ♦ . de N6XQ 


map  works  fine,  but  longer 
distances  may  require  a  US 
Geodetic  Survey  map.  This  pen* 
and-ink  method  works  well,  but 
it  takes  time  and  care  to  deter- 
mine location  and  compass  bear- 
ings. 

In  the  second  method,  you  run  a 
grid  square  program  on  your  com- 
puter which  uses  the  six-figure 
grid  square  identification,  which 


you  need  for  exchanging  on  10 
GHz  contacts.  (See  grid  square  ID 
program  article  m  last  month's  is- 
sue.) This  program,  assembled  by 
Leon  WA5BNH,  will  give  you  for- 
ward and  reverse  compass  bear- 
ings as  well  as  distance  measure* 
ments  in  miles  and  kilometers 
between  selected  locations,  This 
is  the  program  we  use  in  our  San 
Diego  Microwave  Group. 
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NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Hams,  via  your  computer 
$29  95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  231 17 
703:  894-5777         800: 262*5628        J 
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BATTERIES  "R"  US... 


You've  bought  our  replacement  batteries  before... 

NOW  YOU  CAN  BUY  DIRECT  FROM  US.  THE  MANUFACTURER! 
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CM2,  PB2    7.2v  @  500MAH 
CM5,  PBS  10.8v  <fr  500MAH 
SUPER  7S  A  8S 
13.2v  @  1100MAH 
9.6v  @  1200MAH 
(base  charge  only  -  1  *  longer) 
Introductory  Offer! 

SUPER  7S  &  8S  -  $64,95  each 


MasterCard  and  Visa 
cards  accepted.  NYS 
residents  add  8Vi% 
sales  lax.  Add  $3,00 
for  postage  end 
handling, 


APRIL  SPECIAL! 

On  all  ICOM 
Products  an 
additional  10% 
OFF  on  orders 
received  in  April! 
Look  for  next 
month's  MAY 
Special! 
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•FNB'10      7,2v  @  600MAH 

FNB-12       12v  @  500MAH 
^FNB  1Q(S)7.2v@  1000MAH 

same  size  case  as  FNB-12 

Introductory  Offer! 

P4W    11v  @  500MAH  -  S22.63 
FNB-2  1  iv  @  500MAH  -  $22.63 


I 


-*— ■*'" 


Made.to  your  specifications. 

KENWOOD 

PB-21— $13.75.  PS-25— $20.00 

PB-26— S2Q.00 
ICOM 

BP-5— S2300  6P-3— S18  95, 
BP-7.  BP-B 


Pnces  subject  Id  change  without  notn  a 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y.  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE. 


SEE  US  IN 
DAYTON 
FOR  SHOW 
SPECIALS! 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex:  51060  16795  •  FAX:  (718)  461-1978 


CIRCLE  191  ON  READER  SERVICE  CARD 


UNCLE  WAYNES  BOOKSHELF 


Aw  right ;  a'rtadv'  SOW,  the  popular  electronic*  and amateur radio 

books  you've  been  bounding  poor  ttfd  tnde  Wayne  for  art  hen* 

s<'*  feu  ten  build  up  ywr  hamihittk  library  with  the**  toft-enver 

favorites  .. . 


tm— mi 

by  Jonathan  L    \fay-n  KRST 

an  excellent  piece  of  work    Well 

worth  reading  for  both  the  experienced  and 

the  new  packet? cr      ,  the  definrhs  e  jmide  li> 

amateur  packet  operai  ion,  * ' 

-Cwyn  Reedy  Wt  BE  I- Only  $14.95 


*1  H  kfHttf  i  llUHtl  II  UMtV  tbtm 

— 3MtitMl  by  Cfay  tMster 

Combiner  theory  and  practkx  10  an  easy- 
to-onderstand  formal,  and  provides  infor- 
maixxi  for  {"homing  and  instilling  radio  receivers  uxl  1  r an &m Uteri 
antennas,  transmivsjon  hncs,  and  ttu  equipment    400  pages,  291 


jUrtATEUR 
RADIO 


*|T!lf  I  M4|  fry  Gave  fanrum  X4TWJ 

The  new  and  only  up-io  djie  RTI  Y  hook,  in  existence  Coven  ail 
facets  of  Ri~l  Y  —  RTTY  and  Home  Computers — inasi  curtipfchrn^c 
RTTY  guide  ever  published  Fu3E>  illustrated  A  must  for  RTTY  fam 

lUp^BLttJS 


:  CmMciM  J7  Gerry  L.  Ikncr 

Fasc  inning  reading —new  book  cover*  all  clandestine  broadcasting* 
country  by  country—  telh  IrcjuucrKicv  inner  unpublished  informa- 
tion— *py— insurgents— freedom  fighters— 
rebel  —una retml  rud)«— sccrel  radio— cos 
ersiill.  Current  puhliminhn.  84  pages  $H. 95 


256  pares,  |U  illustration*  Ml*. 00 


by  Eugene  B.  Titian  K5RSG 


*TM  Um  *l  ■*■  lm  by  Jerry  Swank  WSllXR 

'fhe  nest  time  you  warn  to  get  someone  Interested  in  hamming,  lend 
"em  a  copy  of  Jerry's  fa.se  mating  book  We've  had  u  tannine  history. 
helped  in  ill  sorts  of  emergencies -even  in  Anurtic  exploration.  How 
about  donating  one  of  the**  to  your  local  school  library  '  Spec  Lit  15,95 


Tf 


HtilPrawtilWirMUHMrt 

by  Inttmatitmal  Bntadcattinjt 
Services,  Ltd. 
You  can  have  the  world  jf  your  fingertip* 
You'll  get  the  latest  station  and  time  grid*, 
the  t9E9  Buvcr\  Guide  and  more    4 lb 
SI  4.95 


ttJ 


».j 


HVC  Mft(M|  by  Frank  Ratlin 

A  complete  directory  hit tng  all  domes!  k 

and  Foreign  station  frequencies  data  from  I  6  MHz  to  30  MH/  Over 
6,000  listings  01  An  I  nr..es.  Navies,  Army,  energy,  emergency,  spy, 

smugglers;,  pjratc/ulande stmts,  aero  federal  space,  interpul  and  many 
more  services  Coven  all  types  of  transmission  modes,  SSR,  RTTY. 
hWCWund  AM.  $17.95 


by  Joseph  p.  St&eU  A  if/ 1  and 
fhamat  \.  Carter  WBfit  // 

336  pages,  24K  dluslrai: 

S17.95 


*Tle  HpH  hi*kt   bv  Jim  Umbhi 

K9EI 
Your  guide  to  the  fascinaiircg 
Worlds  of  communieaEiiin  lhal 
have  }usi  opened  for  th^niundv 
of  anuieur  radio  operators  Now  yon  can  iearn  about 
c^ervthuig  from  MofK  code  tt>  the  laical  in  packet  radio 


by  Thomas  P.  Harrington  and  Bob  Cooper  jr. 

New  book  iJiow%  and  telte  hov  to  tunc  in  the  mans  thtiuuinds  of 
Telephone.  Dala.  Tclci  Tctetvpc.  FanuniSc  StgJBli4a 
mom  of  the  TV  Satellites .  cmxm.  equipment .  hook-ups, 
»here  IS  tune.  OnJy  book  n^enng  these  tecrcJ  signals 
on  the  vitenites.  plus  ad  wibeimerv  234  pegev.  SI 9.95 


til      I 

DIGITAL  NOVICE 


UNCLE  WAYNES 
CODE  TAPES 

We've  had  so  many  phone  calk  from  people 
wanting  our  famous  73  code  tapes  that  we've 
decided  f o  bring  them  back* 


Genesis 


S5.95 


5  wpm-This  is  the  beginning  lape  taking  you 
through  (he  26  letters,  10  numbers  and  necessary 
punctuation,  complete  with  practice  every  step  of 
the  way.  The  ease  of  learning  gives  confidence 
even  to  the  faint  of  huari 


lite  Stickler 


$5.95 


6+  wpm-Thts  is  the  practice  tape  for  those  who 
survived  the  5  wpm  tope,  and  it's  also  the  (Ape  for 
the  Novice  and  Technician  licenses,  It  is  com- 
prised of  one  solid  hour  of  code.  Characters  are 
sent  at  13  wpm  and  spaced  at  S  wpm.  Code  groups 
are  entirely  random  character!  sent  in  groups  of 
five— definitely  not  memorkabk! 


Back  Breaker 


$5.95 


13+  wpm -Code  groups  again,  at  a  brisk  13-1- 
wpm  so  you'll  be  really  at  ease  when  you  sit  down 
in  front  of  a  steely-eyed  volunteer  examiner  who 
starts  sending  you  plain  language  at  only  13  per 
You'll  need  this  extra  margin  to  overcome  the 
sheer  panic  universal  in  most  test  situations. 
You've  come  this  far  so  don't  get  code  shy  nv 


Mrageous 


20+  wprn  Congratulations'  Okay,  the  challenge 
of  code  is  what's  gotten  you  ihis  far,  so  don't  quit 
now.  Go  for  Ihe  Extra  class  license,  We  send  the 
code  faster  than  20  per,  It's  like  wearing  lead 
weights  on  your  feet  when  you  run;  you'll  wonder 
why  the  examiner  is  sending  so  slowly! 


Ftopp)  rjkic  fa*  IBM  PC.  JET,  at  and  rarnpttibfes 
Learn  the  Imemaiiunal  Mo^e  l:lx1c  or  improve  your 
capabilities  One  diskette  will  take  you  tmm  beginner 
Hih  extra  class  in  easy  .sctf- paced  teSSOOfi  Sinndard 
or  Fiirniswunft  mode.  C<ide  speeds  fmrn  I  to  over  100 
word*  per  minute  120.0(1 


WHAT! 


An  OM  of  yours  borrowed  a  prized  copy  of 
Z3.  and  now  it's  among  the  missing.  Let 
Uncle  Wayne  help  restock  the  issues  in 
your  almost  complete  73  yearly  volumes 
from  Jury  1980  to  the  present. 

Write  us  today  for  the  copies  you  need 
from  July  1980  to  the  present  only.  Sorry, 
but  we've  sold  out  alt  but  a  few  collector's 
copies  prior  to  July  1 980, 

JULY  1980  to  present, ,  .$4.00  each 

including  postage  and  handling 


MfccCiittiirtHriC 

IfcG  page*  of  useful  information  on  se letting  a 
for  the  hun  shaeV  *  her*  to  find  sp«  talu-ed 
programs  the  CommouV>re-packi:i  toonec  • 
tioo.  jrJ  matt'  $9.95 


byJim{jrubbiK9Ei 
Commodore  t^mputet 


«lM|C»tflb-ilM^SUK 
by  Krnttaii  Wfbtier  Sruwm 
With  thu  oatjajFkhng  reference  in  ha«dh 
electronics  hobbyists  and  professional >  wiH 
never  have  to  search  r«  schematic*  again 
i  '<  impleteiy  upd.ttcd ,  the  book  is  Ehoroujtlilx 
Indexed  and  all  IGOj  cimUta  aw  tlearly 
illusrrateil.  420pojtC!*  1 1^**5  soft  cover 

•VirtifmiStnlmftepeieittLini 

by  Thitmas  fiarriniiton  \\.<iOM\ 
A  CKomrchcn&ive  rtunuji  coverm^  R.*d m «cleiy pe  oe»v  monitoring— 
comaitHal)  mfocmauofl— jnicnna.  HWdiweii,  term4nal  umtt.  phi* three 
etteibne:  fr&juttKy  liriv,  CdVCn  65  WorM  Preii  Servicer  bnudcasr- 
irtf  in  Hrtgliih.   The  Ortf  inal  Pm*  Book    "  M  pago  W.  W 


Jlfl  IMH  William  L  Orr  H  6S*  1 

itHird  cover  only  J-Thn  hook  ts  filled  with  K4H  pages  of  everythm|i!  you 
Wiinied  to  know  about  radio  cummuninQtion  Vou  will  gel  an  in  depth 
study  of  AC/PC  hnviliiiiicntLil.s,  SSB,  ^incnna-s,,  arnplilltrv,  power 
supplies  and  more  $2V.iH5 


4C  CTCflb  by  Stanley  A,  Fuhomjohn  Rawlins 

A  step  by  step  approach  lor  the  beginning  Undent  technician  of  engi- 
neer Cos  ers  conccpiA ,  tefms  and  mathemaoo  required  to  underfiand 
AC  cirtuiE  pmbietm  in  in  exi>  to  read  formal  S24,*5 


hrl4«lJJUntn««HB  by  Edward  M  S*B 

WouM  you  like  to  team  hem  to  COQitrbcl  Low-cost,  caw -to-erect 
amwu**?  Eaiy-Up  Antennas  wilt  hdp  you  do  just  that  Sid. *r$ 


•flTrtSl  Ntt)'  OttW  Scr#*llk  I  by  Fairest  M .  Mimms,  III 

From  ihe  articles  m  I  his  book  VflU  will  learn  how-to  mform.-tiiori  That 
will  enable  you  to  experiment  with  MOSFET,  analujj  nn<  digital 
circails.  laser  diodes  and  opto  electronic^'  $19,95 


CB-TO-TEN 

73  hat  fed  the  way  on  C&lo  10  ntclrr  conversions  Take 
Rd  vantage  of  our  offer  to  help  you  get  on  10  meters  be  I  i  the 
tunspots  peak  ■jiiori  li  >i  easy  and  Ifvai  yuu  money! 


a     liilt 


Ksoi- 


1  BanaplJti  and  CryStaJ  Info 

2  Conversion  Data 
Radio  Mij^  k  TRC  47 

4  E  F  Johnson  Messcngee  12  J  A 

5  HyOarn^TOft 

6  Antenna  !?y  .jj^stions 

7  PUdio  Shaca  Reah&uc  TI^C  II 
r  be  PubJtcom  I 

V    Huw  4bout  SSH  - 

EUdki-Sh*  k  THt    J  l  hi 
II     H-fldioShjjtk  Ri-jIjsijl  Aiun  23 
I."     I  iv  Range  68 1 A  |lly-Gain| 

13  KraeoKCB  <!:tH IB 

14  Lafayntt*  i.  liai  SSH 

HadirrSli.ii  l   |:     •  FRC 

I  li    CB  VVaJkip  Tatkie  Cnnvemli  m 
17    Sharp  MotM  CJU0OQA 

icbaadci  i  1 1  ind  Pace  1 2 1 A 
Midland  '  dQthet  fLL  K 

20    Uf*>^t^Sfif  IS^-lfXI 

i  1-655 

22  Johnson  V'tki- 

23  CBlnJOFM    ParM 

24  CBto  \0m    Panli 

IjIU1   svrTfor  tht-  TRC'H 
26    Sears  KoudTiilker  40 
•     Penney"  tSSQ  Ri| 

25  ThL-  Poly  J'jiks 4i.i  <  l.jJLni'lCB  Board 

m  ,..   rbi  i  i  \2 

Hv9i  1  ifi  fot  SSBCBKnjs 
\  I     l>nublt-  Viuiif  Channels  in  SSB  rji^ni 

32    OnTeoFM 

Put  Toot  Hy  Cain  Cfi  Bcwtd  to  Ui 
34    Ptrakini;  and  Twe«kin^;  Hy  Gain  Boards 

CBtoCl%V|HyOa: 
*i>    Maumufn  Modulation  for  CB  Convers«ins 

Beef  Up  Your  CB  to  CW  Ct>n\ 
38    Add  a  Digital  Bcudoui  to  Yqtir  CB  Conversion 


Ml  • 
May  7? 

Jul  77 
Jul 

.  77 

f  rb7£ 
Jul 
AUv 
Scp7fl 
Sep7§ 
Oct  7J 
Nov7S 
Nov  7ft 
Nov  7H 
jaitTy 
Jan  79 
May  79 
fun  79 
79 
Nov  79 
Jan  SO 
■■    ■    - 

Mn  r  HO 
Mji 

Apt  SP 
JuntiO 

Jul  SO 
Jul  HO 

|ul  I 
*4Jft0 

SepM 
SUt  i2 
|uJ»2 
Dec  82 
Feb  S3 
Fel 


Send  1 3, 00  for  i  n.  Urtt  article  and  1L5(]  each  thereafter    |usi 

se  lhe:n  n.  |.  numbLTsand  call  wilh  a  i  =  i ■  1 1 1 1  card  mm 
Pi  rend  ^i  diet  k  m  n\  iney  order  lo  CW  in  j>n  73A^'i  ■■■' 
H.utut  .\Ln;,:    ...     it .  ,'   i\*ntert  Ptterbot  ugt\  \H\{>: 

420// 


UNCLE  WAYNE'S  BOOKSHELF 


*ffr«ltlltii»fcri8tt?NtelfHPrt|edl  Edited  by  An  Salsbtrg 

Looking  for  a  way  id  hive  fun.  increase  your  technical  expense,  and 
tm money  -  ill  at  the  same  time '  This  unique  compendium  chock-full 
of  projects  *  Jl  show  you  ho*  SI9>95 


by  Robert  C.  Brenner 


iCMMMfcrc  f  l  IrwNcrtlim  *  Itntr  -aMt 

Thil  hook  ^ill  guide  you  itep  by  step 
through  the  tumplGxities  of  making  simple 
repairs  to  your  Commodore  64.  SJ9,95 

•Cwm  prtfriv  Hr  lauitw  la*  4  Bet 

rtttCl  byJmephJ.Cdrr 

The  electronic*  hobbyist*  programmer +  en- 
gineer and  technician  wUJ  enjoy  the  task- 
pnenied.  prog  rim \  for  amjitur  radio  and 
clffirtronici  in  [hi*  book.  $14.95 


•fit  wi|  iim  intiriiitt       *>■  ftc*  .?ni;//f 

Thii  3  volume  l&HnE  feature*  inlroductory 

projects  for  beginning  electron ic1.  enihuii- 

aits-  S9.95em. 

•!•  I  include*  20  projects  oh  basic  materials  ihJ  tools,  cornpunrnl 

d&c  rjpoom  and  a  guide  to  successful  projects. 

•ttf  I  gives  20  projects  covering  topics  such  as  wfcJtnrtg  onto  circuit 

boards,  osmg  multimctem  and  readme  circuit  dutgfi&tt. 

•IK  1  coven  advanced  projects  irtittttgaimp  integrated  circuits,  eon- 

viructing  PC  board*  and  build mjs  4  mini  synthetfcer 

»l*Sk  lkrMClll.lt ItCiniitS  by  Robert  R.  Man vitfc 

In  this  basic  e lu*u t ric L(y  "'^l l*l t n ■  n il ^  scries  or  tc&irx.itik&  u  modern  pm- 
grammed  formal  Is  used  in  ptelfeni  the  muteriul  in  a  logic  ill  and 
OS)  [o-umkrsEand  way  SI  1 ,95  ea 

■III*  miroduccv  the  siudem  to  the  haste  concept*  of  circuit  fundamen- 
tal* 

•hi  I  (Hint  AC  DC  Circuits  Work)  This  volume  builds  on  the  basics. 
It  ci\  e*  detailed  tnfarnatwn  on  series  and  rut  jl  Id  circuits,  effects  on 
inductance,  capacitance  and  inmfarmci  action. 

•SMH-SUIt  tom&  Til  Ul  IKK  hy  Rudolf  F-  Gwf 'George  J  Whaleri 
Have  you  seiirched  for  challenging  innovative  projects,  imaginatively 
I  -igned  and  Kkilllully debugged  to siirnu^ 
late  your  own  creative  tbiitking?  II  BO+  thin 
book  was  written  for  sou!  SI 0.95 


•Tit  555  fhW  IpHtmili  SMTtCttf*  Ml 
ItpCTtaCM  by  Movant  M.  Berlin 

This  book  is  about  the  555  ttmcr  It  wJl 
Sbow  >ou  ho»  to  use  it  by  rtaclf  and  w  nh 
other  solid  stale  dev  ices.  99.95 

•let %tn Cisfttafc         by Jostph J.  Cttrr 

This  book  was  written  for  electron icii  hoh- 
hyiMts  to  pro  wide  insight  into  how  practi- 
cal ICs  work  in  acluaJ  circuits    Si 2. 95 


•  1 7*  at  Ittfpi  I  *imm*±  by  Robert  Wendehon 

Mosi  unegraied  enndts  used  in  the  design  of  electronic  devices  are 
linear  ECs.  This  book  provides  a  complete  understanding  of  these 
circuit    $12.95 


•  Crttl  tmu  IB  I kc irtUci  T  tcaaaHai  by  Lewi  E  Fmzrl,  Jr. 

With  a  proven  format  of  programmed  instruction,  this  book  teaches 
you  the  basics  of  elect  ncity  and  cfcuiwics  m  a  step- by -step*  cny-io- 
understand  fashion  $21,95 


•  SlfflllVt  HUH  tlSKUM  till  IIC  h peris  by  Gerry  L  Dexter 

Do  you  sit  for  long  hours  in  from  of  a  radio  receiver  Listening  to  taint 
itounds  and  boitetl  Then  you're  a  SWL'er  or  DX*er<  and  you  can 
probably  use  some  help,  £22.95 


•tUttrawNeatiMlaclatiHatite 

Packet  radio  Is  the  hottest,  most  rapi_ 
expanding  area  of  amateur  communica- 
tions VVrinen  for  the  amauur  emhusiast, 
mastenng  Packet  Mad  jo  *i!l  pul  you  on 
the  cutting  edge  of  ihis  digital  communi- 
cations  revolution  112.95 


by  Dove  Ingram  K4TWJ 


MIC'*  K  Elcclroilcs  by  ELort  Jacob  Waters 
Written  for  anyone  wanting  to  learti  the 
basics  of  electroncs.  this  is  a  comprehen- 
■:.  well  illustrated  look  at  the  funda- 
mentals of  electronics  and  electronic 
applicaiio&s,  %  12*95 


THE  WORLD 

is  Yours  For  only 

$4.00 


Yes,  places  you've  never  even 
heard  of!  Nearly  400  DX  coun- 
tries gleaned  from  the  Awards 
Lists  of  dozens  of  IARU  mem- 
bers—more countries  than  any 
other  map  available  anywhere \ 
ARRL's  DXCC  map  doesn't  even 
come  close! 


I  Iftde  Wi|K'$  Mttsteii  #r  m  f  tri 

O  The  Packet  Radio  Handbook  ... 

Q  The  Beginner's  Handbook  of 


ib  mulC  UL  iSuUlO  ■•■i'I»iiiiiiiiii< 

D  DX  Power;  Effective  Techniques  for 


Radio  Amateurs 


4       >      I      4       (•      1 


-.    a.    «    4    •,     pa 


i    I    I    i    I 
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D  Transmitter  Hun  ling:  Radio  Direction 
Finding  Simplified  -........_.,.. 

D  The  Digital  Novice  .,.,»......,,  r.. , 

D  The  Commodore  Ham's  Companion  . « 
D  Master  Handbook  of  10OI  Circuits  . .  , 
D  Wot  Id  Press  Services 

Frequencies  (RTTY)  ........... 

O  RTTY  Today  

□  Shortwave  Clandestine  ConfideniiaJ 
G  Shortwave  Directory  ,.,.,...*♦. 
O  The  Hidden  Signals  on  Satellite  TV 

D  GGTE  Morse  Tutor  floppy  disk 

Q  Radio  Handbook 

□  Basic  AC  Circuits 

D  Easy-Dp  Antennas  for  Radio 

Listeners  &  Hams .,..,.,....,, 
G  First  Book  of"  Modem  Electronics 

Fun  Projects - 

G  Commodore  64  Troubleshooting  & 

Repair  Guide 

O  C64/128  Programs  For  Amateur  Radio 
D  Fun  Way  Inro  Electronics.  Vol.  I 

□  Fun  Way  Into  Electronics  Vott  3  ,->,.-. 

□  Basic  Electricity  &  Electronics  -  Vol.  1 
D  Basic  Electricity  &  Electronics  -  Vol.  2 

□  Solid  State  Projects  You  Can  Build  , . , 
D  555  Timer  Applications  Sourcebook 
D  178 IC  Designs  &  Applications  .... 
O  Forest  Minis '  Circuit  Scrapbook  II 

□  Crash  Course  in  Electronics 
Technology  ♦ 

□  Shortwave  Radio  Listening  with 

the  Expert* - 

□  Mastering  Packet  Radio  .......... 

D  ABC's  of  Electronics  ............ 

C  Magic  of  Ham  Radio  ............ 

O  1989  Passport  to  Ham  Radio  . 

Q  Genesis  Code  Tape . 

D  Stickler  Code  Tape 

D  Back  Breaker  Code  Tape  ... 

Q  Courageous  Code  Tape 

[     DX  World  Miip 
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$14.95 

$16.95 
$10.00 

$17.95 
S  9.95 

S  9.95 

St  9.95 

%  8,95 
S  8.95 

$  %m 

$17.95 
S19.95 
$20.00 
529.95 
S24.95 

$16.95 

$12.95 

$19.95 
$14,95 
$  9.95 
$  9.95 
$1L95 

$11.95 
$1095 
$9.95 
$12  95 
$19.95 

$21.95 

$22.95 
$12,95 
$12,95 
$  3.95 
$14,95 
$  5.95 
$  5.95 
$  5.95 
$  5.95 
$  4,00 


I 


I " 

■     You  may  order  by  mail,  telephone,  or  fax.  All  payments  are  to  be  in  U.S.  funds.  Please  add  $2.50  for  shipping  and  handling  for  alt  orders 

'     except  tfcCB  to  10"  and  Back  issues  of  73  Magazine.  Allow  3  weeks  for  delivery. 

I 


I 
I 
I 
I 

I 
I 


Name 


Street  Address 


City 


DAE 


□  MC 


State 
□  VISA 


Zip 
□  Check/Money  Order 


Card* 


Telephone:  (603)  5254201,  FAX:  (603)  525-4423 

Mail:  73  Magazine,  Att.  Uncle  Wayne,  Rt.  202  North,  Peterborough,  NH  03458 


Expiration  Date 


PacComm 


Advanced  Technology 
Enduring  Value 


9600  Baud  Packet  System 


Introducing  the  next  generation  in  packet  performance:  A  complete  line  of 
affordable  9600  baud  packet  equipment  to  support  both  network  nodes  and 
local  packet  users.  The  modem  is  based  on  PacComm' s  successful  9600 
baud  commercial  modem  design  (exclusively  licensed  from  James  Miller, 
G3RUH).  It  is  a  high  performance  FSK  design  using  innovative  signal  pro- 
cessing techniques  to  comply  with  FCC  bandwidth  limitations  on  the  6  and 
2  meter  amateur  bands  as  well  as  higher  frequencies.  The  modem  connects 
to  the  radio  internally  and  may  not  be  suitable  for  use  with  all  existing  radios. 


Other  packet  manufacturers  pi&n 
to  offer  QQuipment  compatibfs  wtito 
the  PacComm  9600  Packer  System 


We  accept  major  credit 
cards.  Order  Toll  Free: 

1-800-223-3511 

Technical  support  tone: 
(813}  &7 4-2980 


MODEM  CARD  -  Add  on  internal  modem  card  for  TNG-2  and  clones,  and  all 
PacComm  TNCs  .   $99  95  fully  tested  and  ready  to  install  (Avail  Now) 

EXTERNAL  MODEM  -  Encased  9600  baud  modem  with  front  panel  LED  dis- 
pfays  and  cabling  for  most  popular  packet  controllers  including  the  PK-232 

$ 159  95  (Avail  lata  April) 

HIGH  SPEED  DIGITAL  RADIO  -  Digital  transceiver  consisting  ol  digital  2-5 
wall  RF  deck  and  96QO  baud  modem  $329  95  to  $399.95  (Avail  In  May) 

COMPLETE  HIGH  SPEED  PACKET  UNIT  -  Integrated  digital  transceiver 
packet  TNG.  and  9600  baud  modem  ready  to  attache  to  your  computer  or 
terminal  and  antenna  $449-95  to  519.95  (Avail  m  June) 


PacComm  •  3652  West  Cypress  Streef  •   Tampa,  Florida  33607 


Pfease  send  info  on;  □ 

i 

Name   

Address  

|     State 


W 


$84.95 


f  *''sa  J 


PORTA- £        ■     £»■, 

At  last i  A  completely  portable  2  meter  three 
olament  Delta,  bop  beam    Easy  to  sat  up  with 
no  small  parts  to  lose    Low  VSWR  over  entire 
2  meter  band     Gam  equivalent  to  a  4 -element 
Vagi     Ai  atements  and  feed  Une  witi  RNC 
connector  store  inside  a  3  ft  boom    An  ideal 
emergency  antenna,  backpackable  (iflaz], 
general  Mold  use  with  accessory  mast     Money 
back  tf  no  I  fully  satisfied  _^ 

p  o  Bo*  52001  i-s  SUMMITEK 

Salt  Lake  City,  UT   B415Z     AM  (301 )  277-4205  I 


4^ 


Multiband  QRV  Dipolc/V/Sloper 


Call 


D  FREE  Catalog 

I 

I 


Zip 


Card* 


E*p  Date 


i 
i 


MONEY  BACK  GU  ARAMTEE!  Add  S4.00  shipping  •handltng  per  order  FL  residents  add6*±  sales  tax 
Major  Credtt  Card  give  number  expiration  and  signature,  FAX  81 3-872-8696 

—  —  TffictF  rRTMTTElbEff  5ERWF cTWb 


^^m0vh 


WEATHER  STAR 

A  Power-  Packed  M  icro  ty  DIG  I  TAR 

Weather  Computer  for  Your  Station . . . 

Reads  Wind  Speed  (MPHKPHI  ■  Hi  Gusts  *  Wind  Direction 
Temperature  (Present-HiLow)  •  Wind  Chill  •  Scans  All! 


Protect  Your  Antenna  &  Home! 

A  must  tn  every  shack.  No*  you  can  scan    heavy  Wnd  Gust   WrtJ 
Dwcton    WipHiAJ>andfn^&4yoirOHnttm^ 
station  M  an  rotOjtfy  lout  Jflordatfc  pnce 

The  New  Azjrwtn  Wsatfier  Star  by  Digisai  is  a  high  quality,  cower 
packed  weather  computer,  just  loaded  with  teaiurss.  Gives  you  accurate 
weather  data,  ngnt  in  your  shack  ,  at  Ins  touch  of  a  finger  Created 
with  itie  latest  CMOS  micro-chip  technoiggy 

Vw  Get  m  These  Exciting  FUNCTIONS  &  FEATURES  with  the  TWJ2... 

HAMOT,  COMPiCT SCI: Tt 'x?%'x life' 
LARGE.  EASY  TO  READ  LCD  READOUT  foes  you  Wnd  Speed  ■ 
Recofds  High  Wind  Gusts  •  Wmd  OmsCton  *  Wind  D«  factor  • 
Outside  Present  Temperature  (Remote  sensor  included)  »  Records 
High/tow  Temperature  •  Reads  in  Fahrenheit,  Celsius,  Wiles/Hour,  or 
KfVUHr  ■  Programmable  Scan!  •  Operates  on  (X)  (Batteries  Not 
Included}  or  AC  with  Optional  adaptor 

ttur  TW2  SYSTEM  COM  ES  COMPUTE  tf  f  TH  •  TW2  Vfeafw 
Computer  •  Anemometer  &  Wfcaj \fr*  madeolr^iriipaci.  UV 
restart  ptasbc,  teifli  stainless  bearings  I  shaft  iw  years  erf  tmu&te  toe 
service  •  40  feet  of  Cable  lead-in  with  connectors  •  Outside 
Temperature  Sensor  •  &  Mounting  Hardware  • 

Ami  0  «  MAD£  IN  AMERICA!  WUfl  SATISFACTION  GUARANTEED' 
Ottetufn  tti  JQitMps  tcf  i  wtpptvrr  retnrrt}1 

1  TEAK  Uaitii  WARM1TY  \tnm  M»ulictur-r< 


\burSPECIAL 
FREE  BOMUS 

Order  TODAY! 


Get  firs  famous  A&mtttft  WotiG  Tftne  Dual- Zone?*  How  St*\itwCtvc\ 
Displays  Locsi  Ainu  m  f&Cittos  Zam  Retail  Value  $29.95 


ACT  NOW!  SEND  TODAY! 


AVAILABLE  OPTIONS 

•  SMess  Desk  Sfcnd  (DSK22J  0  ffi.95  •  flechmjeabie  NhCad 
BanefyPac*(BP3)@S79S*40F£  Extension  Control  Q*te{ttm 
0  "M.9S  (flequres  2)  ■  AC  Power  Adaptor  (PS  12)  ®  39  95  *  Ptease 
add  $3.95  tor  Slipping  &  Handling  of  TW2.  For  each  option  add  $1.00, 

QHEOIT  CARD  ORDERS  ONLY 

CALL  TDLLFREE  1-900-882-7388  TODAY! 

Offer  Service  Cai  213-473^1332  "HP?"    ***_ 

^AWtofjPMPSnCaFtes  addsaiestax       •■*—    *& 

fiffift0WEATHEt*  STAR 

11845  W.  Olympic  El  Suite  1100,  UJ5  Anoetes,  CA  90064  USA  (Depl  A8) 


ALSO  AVAILABLE  AT  HENRY  RADIO 
&  ALL  HAM  RADIO  OUTLETS! 


Ready  to  Use 
Fastes!  Install 
Coax  V-tcd 
2500Vlnsul 


^ 


■4» 


Tough 
Flenibk 
Kink -Proof 


F'ult  Legal  Power 
No  Lossy  Traps 
Low  Noise 

Never  Corrodes 


i 


!Y;  $49.95 

V~iv  SI  fi.  long 

Include*  51  page  Tech 


Infppjck  SI  bv  Ih  class  muL 


Add  S5  Pmr  &  Handling, 

AntennasWest 

;01>   373-8425^ 


CIRCLE  23G  ON  READER  SERVICE  CARD 


r-HI-PERFORMANCE  DIPOLESi 


T5T- 


-■- 


AnLenmt  |Iiji1  WDfhl  LUhIhih*  assBnifj^KF  li>  ftsut  t*fltrtr  llnq  am  I'.khfl  ajyipn 
Hi  Ol  LBIilm  PnU  B9C.li  ••'"J  li-inil  I''  IflWfltcd  "V"  hOII/OllMI.  Tfllt  tiiptiin, 
*l«*pli*0  tlliwk   uuwnatciar  miuliif    itlMntssa  hwAmrt  -  legal  puwpr  -  rm-4r«c. 

CSX-         m»#il1Ht  iinimnpimnn  f^fpv« 

sen j*        mwtthim  im  ■  ■■■■■  ii iti  (  «r*i«4  v  tmt#« 


W4INN    AM  TEN  HAS 
BOX   I'll  MT.  PRO 5 PEC T.   IL  60056 


CIRCLE  38  ON  READER  SERVICE  CARD 


Oldies 


(But  Still  Goodies) 

Don't  miss  out  on  the 
chance  to  complete  your 
shack's  reference  library 
with  classic  issues  of  73 
covering  the  full  spectrum 
of  amateur  radio,  from 
AMSATtoZepps. 

They're  invaluable  addi- 
tions to  any  shack— and 
they're  going  fast! 

Some  issues  are  available 
in  very  limited  quantities- 
Call 
today  to  order 


CIRCLE  1 58  OK  READER  SERVICE  CARD 


1-800-722-7790 


62     73  Amateur  Radio  •  April,  1989 


National  Tower  Company 

P.O.Box  15417  Shawnee  Mission,  KS.  66215 
Hours  8:30-5:00  M-F Fnce  Street  to  Change  Without  Hotice 


913-888-8864 


ROHN 


25G  10    serin** 

25AG2  &  3  model  2  or  3  top  stctwn 

25AG4  Twts!  4  lop  section 

45G  Iff"  section 

45AG3  &  4  model  3  or  4  [op  section 

bSG  ID'  section 

M20Q  10'  mast.  ?  od 

BX  '-'J  4  Q  "self  supporting  [6  sq  tt 

BX  4a  4  B  self  supporting   6  sq  U 

BX-&6  56'seif  supporting   6  &q  N 

BX  64  »4'seil  supporting  '6  su  it 

HBX**0  40'se-lf  supporting    10  sq  it 

HBX-48  4B'solf  supuortrng  1 1X3  sq  fl 

HBX-56  56'sefl  supporting    ID  sq.li 

HD8X-4Q  40'self  supporting  '  13  sq  ti 

HDBX-4B  48  "self  supporting   tfl  sq  M 
*  CUT  WIRE  SPECIAL   * 

3S16EHS  WO   galvanized  ?  sirand 

-HS  500   gaivamjeo  7  strand 


FREE  BASE  STUBS  WITH 

EACH  BX  SERIES  TOWER 

$59  50 
S89  50 

$76  90 
1140.00 


$142.90 

$160  00 
S14.90 

S?74  50 

5368  SO 
5474,50 
$?49.50 
$338  90 
$432.00 
$313.00 
S423B0 

$40  00 
S50.00 


HYGAIN-  TELEX  ANTENNAS 
&  ROTORS  CALL  FOR  PRICES 


CUtHCflAFT  ANTENNAS 


AGM 
APB 
A3 
A?  43 

A744 

421BXL 

R4 

A4S 

AV4 

AV5 

AflXSB 

AHX45QB 

A144  ■' 

A147-11 

AU7-22 

A144-10T 

A144-20T 

215WB 

??08 

2MvVB 

3209 

4Z4B 

10-3C0 

I0-4C0 

15-4C0 

20  4C0 


compfcfe  Osor  L«nd  system 
S&and   '/*wave  vert»c«j 

3  element  iriDano  team 

7  £  10  Muz  add  on  Kit  for  A3 
7  &  10  MHz  aoc  on  kit  for  A4 
t8  element  2  mir   2B.8"  boomer 
10 .12, 15,20  meter  vertical 

4  element  [riband  beam 
40-10  rntr   vertical 

80-ifl  mti   wrttofli  

2  mir     Ringo  Ranger" 
450  MHi    'Rmgo  Ranger' 
144  MH;    11  elB    VNF 

11  element  146-148  MH?.  beam 
22  element  'Powei  Pacfc» 
10  element  ?  mv     Oscar 
20  element  2  mtr     Oscar 
15  element  2  mir     Boomer 
17  element  FM   Boomer 
144-148MHI   30  element 
19  element  2  mtr    Boomer 
i*  siernenj    hju  iw 

3  element  to  meter   Skywa  •  - 

4  dement  10  mtr     $>  .ae.  =  - 
4  etemem  1 S  mrr    SfcywaJ*- 
4  element  14  UHj 


HUSTLER  ANTENNAS 


4BIV 
5BTV 
68TV 

ROTORS 

Alliance 
Alliance 


40-10  tut?  vertcal 
90-10  mtr  vertical 
6  oano  trap  ventc^i 

HD73  [10  7  stj.lt  | 
U110 


?£ft  «L  6-22]    4080  •  pet  fool 
(2-16  4  6~?0]     4090  •  per  toot 
1108         R&3U  Mim  8  low  loss  toam  per  foot 
11  SB  RGBU  Columbia  supertie*  100" 

1160         R6&U  Low  loss  100%  D0mjed  Isil  shield 
88%  im  copper  braided  sheiid  -per  toot 


$169  00 
$152  00 
$24600 

$8t  00 

set  oo 

$125  00 

$209.90 

$344  00 

$94  50 

$111.00 

$3975 

$39.25 

$50.50 

S50  bQ 

$141.75 

$54  00 

$77  50 

$61  00 

$101  25 

S216  00 

$101  25 

$81  00 

sns.oo 

$124  7b 
$1*500 
$31050 

$79  QO 
$105 .00 
$124  00 

S1G4  00 
$47  00 

$0,25 

$0  35 

$0.22 

$31  00 

$0  42 


TEHNA  PHASE  HI  POWER  SUPPLIES 

PS4  $19.90 

fully  regulated.  13  B  VOC  ■  4  amps  con- 
stant wrtft  surge  prateriioft.  overtoac  pro- 
tection *■.' instant  auto  reset 

PS7  $2490 

Fu«y  njgytaled,  7anpnnsanLiO  imp 
surge  capacity 

P312  ■    $34.90 

Fully  reguiared.  10  amp  constant  13  amp  surge    electronic 
overload  protection  */  instant  auto  reset 

PS20  SM.W 

Fully  regulated,  ?5  amp  surge  capacity   13  SVDC.  t7amp  con- 
slant   with  meter 

P8ZS  ...,,-  .$79.90 

Regulated  4  5-15VDE>25  Amp  constant  27  amp  surge,  instant 
aulO  reset   dual  meter  for  current  &  voltage. 

PS3S $99.90 

Same  as  above  except,  35  amp  constant.  37  amp  surge,  ad- 
justable Irani  10  to  15  votls 

P550  .  , $174.90 

Fu%  regulaled  50  amp,  adjustable  voltage  t1-lSVDCT  dual  met 
ing.  snori  circuit  protection   muHiple  tunding  posts  (4 J.  carry 
handles 


MAXON  . .  $26.95 

Med*  49S4  49  MMi,  FM  2-WAt  RADIO 
hands  free  operanoii.  voice  activated 
rrjnsjrnl  up  to  *A  rtfe.  Saner ies  ooitonai 

m*t   49B  $34.95 

same  features  as  49SA  except  use^    AA 
n'cad  bartenes  and  comes  *  "■  Oattefy 
cnarger 

modct  49F5  $49.90 

5  Cn  FM  2- way.  with  Earphone  mic.  of 
lers  lanes  free  voice  activated  or  pusn- 
to-taik  TX   VOX  activated  by  HiMed-Lo 
mic  sensitivity  switch,  5'/i3t2V**1 


unlden 


BC100XLT 

$199.90 

too  Cn  it  band  Ch 
lockout,  scan  delay. 
aulQsearcn,  program- 
mable, track,  tuning, 
direct  Ch  access, 
built-in  mead  battery 
pack  wjlh  AC/DC 
adapter  charger  & 
carry  case 


Som*m 

ca*i.m 


BC800XLT$219,90 

WHILE  THEY  LAST!  Ihe  units  that 
recede  CRLULAR  teleprione.  40 
CH  12  band  aoOMHi,  instant 
wealhBr  priority  track  tuning, 
aula  search,  direct  Ctv  access. 
lockout,  memory  Backup.  AC /DC 


8C55XLT  10  Ch  10  Band  hand  held  $114.90 

6C7aXLT  20  CH  10  band  hand  held  $159  90 

6C200UT  200  Ch  12  band  hand  neld  BOO  MHz  $269.90 

BC145XL  16  Ch  10  band,  weather  $92.90 

BC175XL  1§  Ch  11  band  aucrah  AC/DC  $149.90 

BC210XLT  40  Cn  it  band  aircraft  &  *eame*  Si 79.90 

BC560XLT  16  Ch  10  mob**,  weaihft*  $99.90 

6CS9QXLT  100  Ch  it  oand  mobr(e  weathe-  $209. 90 

BC760XLT  100  Ch  12  banc  a»rcrah  &  flOO  UHi  S779  90 


■j  If 


«e«-AC^ 


R1070 . 

t0   Channel 

mable.    permanent    memory 

pack  up,  dual  level  digital  display, 

channel  tocfcoui.  step  control  AC 

only 


H20N $109  90 

60  Ch  7  band,  turbo  scan,  ms 
tam  weather,  bank  scanntng 
prkofdy  delay.  AC  only 


$74.90  INF5 $74.90 

band,  program  AC  powered  Turbo  Scan"  pre- 
programmed v>y  state  to  receive 
ary  type  ol  police  transmission 
puis  tire  &  weather  scans  a!  50 
channels  per  second  d>gitat 
pi  splay  instant  weather 

H1DS0  $99  90 

45  Ch  6  band,  programmable,  Ch 

lockout,  dual  scan  speed  AC 


RADAR  DETECTORS 

BEL 

97*  5lf4.90 

Tfi  band  Vector  3.  seoutntiai  LCD's,  muting,  volume  com  ret.  with  2 
power  cords  and  travel  case   3k4V,   I 

147  .  $13490 

Eji press  remote  X  &  K  band  sup* met.  audible  &  visual  alarm  com 
pact.  2  way  filter  switch 

MAXON 

R0Z5 , ,  , .        $74,90 

Delexe  mini.  X  I ■  K  hand,  dual  conversion  superhet.  sequential  LED' s, 
audible  alarm,  t^aAVifSi 

RD2A $45,90 

Dual  conversion  superhet,  X  4  K  oand.  audible  &  visual  alarm, 


S11490 
audible  alarm  with 


UN1DEN 

BD9 

Mit^i  dual  conversion  super  net  seoentiai  LED's 

.     ,me  cofitrot,  w/2  power  cords  h  carry  case 

TALKEfl  $12990 

Record  your  own  message  sequential  LED 's,  aodibte  alarm  supefhei 

t  &  «  band,  city/hwy   mm  2  cords  and  cany  case 


ASTATIC 


0104  Sdver  Eagle 


$69.90 


• 


t^s-frttu  wif  MY  Xf\  fu*  P^tCiiv  MtflUBrtlMff  III  iMArtmftli" 

or  retay  oeraMin   Ad|ustabie  gam  «o-  optimum 

modulation 

ETS  D104  S€  584-90 

Same  as  ahove  with  end  of  transmission  Roger 
Beep 


RANGER 

10  meter  transceiver,  25  rati 
Can  be  programmed  to  split 
transceive.  SSfl,  CW.  AM,  FM. 
programambl&  scanning,  fully 
lutomattc  notsebtanket  2%M 
7V-W,  no 


1 


A  a  A  M  * 


^o^\ 


w,0.0  B^ 


uiho     $319.90 

unlden 

'•■  "ransceiver, 
att  node  ooe?3tio«i  bacJtfcf  rnytt* 
function  LCD  meter,  frequency 
lock,  auto  squefch  Nft,  RF 
gam,  PA.  externat  speaiter  pek 
7%WiiS%Dj(2t/iH 

$249.90 
$299.90 


HR2510 


HR26QQ 

Available  lor  Aprrk  detivery 


LOGWRITE 


■m 


At?  yut  tired  ftf  waging  your  nmr  «n4  money  an  sub-psr 
logging  pnignm^  Bnn?  yowr  5t#lion  into  ihc  computer  age 
with  LOtiWKlTE  the  quality  menu  dnvrn.  tficf  fnemfly 
ii^Sgmg  program  whiten  by  Ed  Troy  jNG3Vf  LOGWRITE  is 
the  prrf ccl  act nsory  for  the  complete  h*m  station  It  simpii- 
fies  your  opentioo  and  gives  ywu  the  oompdiiive  edge  in 
contest] ng  and  [JXidg   LOGWRITE  wofts  wiih  »tl  IBM  PCs 

LOGWRITE  I  unique  split  Screen  fe*tuf r  dlows  kir  simulta 
nmui  losing  and  text  processing  Loggin]£  features  Include 

-Instant  cailst^n  or  prefix  search 
-Print,  tidif .  or  View  reenrds 
-Plenty  r>f  room  Tor  notes  &  add  res 
-Automatic  timc'date  stamping 

Tent  prnt;cs«t>r  features  automate  word  wrap,  backspace  car- 

ri.Lt,  flnd  ijcrnlbn^.  ThloW  ttWfl^  your  den  .m<l  paprjrl 

To  order  vaur  copy  o(  LOGWRITE,  complete  wilh  tjusi ruction 

tiiijtuul.  ■•■in  |  $24,95  {Pa  ire^dentaadd  s^  B0i»)est|ut|  to; 

Aerospace  Cdn>ultlnn 

P.O  IJL3)t  SSft,  fliitkinghJin-  PA  Ifi^JiZ 

|215)34S*7)M 
^.tday  money-hack  guarantee 

Or  call  I  iStTOl  34&41&G  «rt,  54  to  ante  with  Visa/  Mastercard 

I  Please  specify  3,5  or  5.25  inch  floppy  t 


CIRCLE  88  ON  READER  SERVICE  CARD 


Call  Sign  Mugs 


Dl 


mr  amateur  radio  call  sign   on  a 
distinctive  10  oz.  ceramic  codec  mug  or 

a  15  oz.  beer  mug*  with  the  ARRL  or 
QCWA  logo  on  the  flip  side.  Get  one  for 
the  shack  and  one  Tor  the  office.  Mug 
pairs  can  have  the  same  or  different  call 
signs.  Coffee  mugs  are  $5.95  each,  or 
two  for  $10,95.  Beer  mugs  are  $7.95 
each,  two  for  $14,95.  S/H  $1,50  for  one, 
plus  $0.50  for  each  additional  mug,  NC 
residents  add  5%  sales  tax.  State  your 
logo  choice* 


CALL  SIGN  CUPS 

P.  O.  Sox  17062  Dept 

Raleigh.  NC  27619 
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Number  5  on  your  Feedback  caid 

"  *  OMAR  ELECTRONICS  * 1 

FOR  ALL  YOUR  AMATEUR  NEEDS 

SPECIAL  PRICES  on  all  I 

MF J  PRODUCTS  *  A.R.R.L.  PUBLICATIONS    | 
and  other  Ham  Radio  equipment! 

404-466-3241  t3      ' 

■" '        I 
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| RTE  1  HIGHWAY  81  SO.  •  LOGANVILLE,  GA^30i*9_J 

CIRCLE  292  ON  READER  SERVICE  CARD 
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73  Review 


by  Marc  Stern  N1BLH 


MFJ-1278 

Multi-Mode  Controller 


Your  inexpensive  and 
the  wonderful  world 


way  to 
operation! 


MFJ  Enterprises,  Inc. 

Box  494 

Mississippi  Stale,  MS  39762 

PH:  (800)  647-1 800 

Price  Class:  $250 


Are  you  looking  for  one  of  the  best  bar- 
gains in  data  controllers  today?  You'll 
very  likely  find  that  with  the  MFJ-1278  Multi- 
Mode  Data  Controller.  You  can  have  a  fully 
functional  mufti-mode  controller  that  does  ev- 
erything other  controllers  do.  for  a  minimum  of 
$50  less. 

Easy  to  Use 

The  MFJ  is  also  worth  a  close  look  because 
of  its  simplicity  and  functionality.  The  front 
panel  consists  of  five  status  LEDs,  tuning 
LEOs.  a  threshold  adjustment  and  the  power 
switch.  That's  about  as  basic  a  front  as  you'll 
find. 

The  rear  panel  is  a  lot  busier.  It  has  connec- 
tors for  the  RS-232  cable,  ttl  interface  (if  your 
PC  uses  it)t  speaker  inputs  for  radios  one  and 
two.  inputs  for  radio  one  and  a  13. 8- volt  DC 
jack,  and  CW  key  input  and  outputs.  The  print- 
er port  is  located  on  the  left-hand  side  of  the 
MFJ-1278*  as  you  face  the  front  panel.  Some 
other  data  controllers  on  the  market  use  a 
serial/parallel  signal  multiplexing  arrange- 
ment which  requires  a  custom  cable.  The 
1278  makes  life  easier  by  separating  the  serial 
and  parallel  ports,  so  that  you  can  use  easily 
obtainable  standard  cables  for  each.  The  only 
disadvantage  is  unit  placement  on  the  con- 
sole; you  must  set  up  the  controller  so  that  the 
printer  port  is  free, 

No-effort  Updating 

On  the  inside,  MFJ  uses  a  quality  multi-lay- 
er PC  board  with  plated  through-holes.  The 
heart  of  the  MFJ-1278  is  the  nearly  universal 
Z-80  CPU,  used  in  just  about  every  multi- 
mode  controller  on  the  market.  Note,  though, 
that  there  are  very  few  discrete  components. 
Everything  is  handled  by  Very  Large  Scale 
Integrated  (VLSI)  circuit  technology.  All  the 
multi-pin  ICs  are  socketed  for  easy  removal. 
This  makes  the  MFJ-1278  a  snap  to  update. 

For  example,  it  was  very  easy  to  update  my 
MFJ-1 278  to  the  latest  version  of  the  firmware. 
All  I  had  to  do  was  remove  four  sheet  metal 
screws,  locate  the  IC  indicated  in  the  update 
documentation,  and  remove  the  IC  from  its 
socket,  I  used  a  small  screwdriver  and  gently 
rocked  the  older  firmware  out.  Then  I  straight- 
ened the  pins  on  the  new  IC  so  that  it  would  be 
easier  to  insert,  and  gently  inserted  it  into  the 
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Photo  A.  The  MFJ-1278  Mufti-Mode  Controller.  This  unit  is  an  inexpensive  way  to  get  involved  in 
a  variety  of  digital  modes- 


socket  After  reconfiguring  the  jumpers  to 
conform  to  the  new  firmware  version,  I  closed 
it  up.  That  was  all  there  was  to  it;  the  part  that 
took  the  longest  was  reinstalling  the  screws. 

By  the  way,  when  you  make  this  type  of 
change,  be  sure  to  work  in  a  static-free  atmo- 
sphere. I  use  a  grounded  anti-static  mat  at  my 
workbench,  and  I  make  sure  that  I  am  totally 
static-free  before  I  begin,  You  can  do  this  with 
an  anti-static  mat,  bracelet,  or  strap.  Whatev- 
er you  use.  be  sure  to  keep  static  away  from 
the  IC  device,  otherwise  you  risk  destroying  it. 

Unit  Interfacing 

Installing  the  MFJ-1278  is  very  easy.  Since 
it  uses  standard  cabling,  you  can  use  any 
RS-232  cable  to  link  it  to  your  personal  com- 
puter or  terminal.  The  MFJ-1278  is  really  a 
computer-in-a-boxf  and  it  does  all  the  work. 
You  don't  have  to  have  a  computer;  all  you 
really  need  is  a  dumb  terminal  and  a  key- 
board for  using  the  controller. 

It's  also  easy  to  install  the  parallel  port  ca- 
ble. MFJ  uses  a  near-standard  IBM-compat- 
ible printer  port  configuration,  acknowledging 
the  widespread  influence  of  this  giant  comput- 
er corporation. 

After  you  have  installed  the  RS-232  and  the 
printer  cables  (be  sure  the  printer  cable  has  a 
standard  Centronics  connector  on  one  end, 
and  the  DB-25  on  the  other},  hook  up  your 
radio  or  radios  to  the  controller.  MFJ  supplies 
two  multi-wire  cables,  terminated  with  5-pin 
DIN  connectors,  for  the  controller*  The  unter- 
minated  end  is  for  the  radio.  You  supply  the 
microphone  connector 

To  interlace  the  radio  and  controller,  all  you 
have  to  do  is  follow  the  wiring  diagram,  which 
MFJ  includes  in  your  rig's  manual,  of  the  mi- 


crophone cable.  In  the  MFJ  manual  set,  too, 
there's  an  appendix  that  lists  the  pin-outs  of 
many  common  late-model  rigs.  You  also  have 
the  option  of  building  an  interface  cable  that 
includes  the  audio  input,  or  of  building  a  sepa- 
rate cable  for  the  audio  input,  MFJ  offers  a 
separate  input  jack  to  handle  the  audio  from 
radios  one  and  two.  This  is  a  multiplexed  jack 
that  requires  a  "stereo"  plug.  The  PK-232 
uses  separate  audio  inputs  for  both  radios. 

Notice  I  said  "radios/'  The  MFJ  multUmode 
controller  is  capable  of  handling  two  radios,  as 
opposed  to  the  single  radio  of  older  TNCs 
You  can  use  your  HF  radio  for  HF  RTTY, 
ASCII,  AMTOR,  Packet,  or  AMTQR/NAVTEX, 
and  you  can  use  your  VHF  radio  for  Packet 
orCW. 

CW  Feature 

An  interesting  feature  of  the  MFJ-1278  is  its 
ability  to  send  modulated  CW.  using  audio 
frequency  shift  keying  (AFSK).  This  means 
you  can  modulate  your  VHF  FM  rig  for  CW 
use.  The  controller  turns  the  CW  signal  on  and 
off  at  the  microphone  connector.  This  also 
means  you  can  use  your  VHF  radio  for  such 
things  as  over-t he-air  code  practice.  Speaking 
of  code  practice,  you  can  set  up  the  MF  j-l  278 
to  act  as  a  random  code  generator  for  upgrade 
practice.  It  automatically  generates  Farns- 
worth  style  CW. 

Another  nice  feature  of  the  MFJ-1278  is  its 
ability  to  interface  a  CW  key  or  paddle  so  that 
you  can  send  by  hand  and  use  the  controller 
as  a  memory  keyer  for  contesting.  Many  other 
controllers  let  you  use  them  only  as  your  CW 
interface  for  the  computer/keyboard.  MFJ  al- 
so provides  various  CW  buffers  to  comple- 
ment its  CW  keying  feature. 


Powering  the  MFJ-1278 

You  can  roll  your  own  coaxial  power  con- 
nector, using  a  negative  sleeve  and  positive 
center,  or  you  can  use  the  wall  supply  that 
MRJ  supplies.  With  the  cables  installed  and 
the  MFJ-1278  ready  for  operation,  all  that's 
left  is  to  power  it  up.  The  mufti-mode  controller 
uses  a  common  start-up  configuration  of  7 
data  bits,  even  parity,  and  one  stop  bit.  With  its 
autobaud  feature,  it  automatically  recognizes 
the  speed  that  your  personal  computer  or  ter- 
minal is  set  up  for,  and  il  synchronizes  itself 
after  you  tap  several  carriage  returns.  Using 
the  straight-through  cabling  and  any  terminal 
program,  you  should  see  the  MFJ-1278  sign 
on  your  screen.  Then  you  can  set  the  defaults 
to  your  specifications.  The  defaults  include 
items  such  as  your  call,  your  special  AMTOR 
call  (set  up  with  the  M YSELCALL  command), 
and  various  packet  parameters. 

M  FJ  supplies  a  Starter  Pack  {the  MFJ-1 282, 
MFJ-1284,  or  MFJ-1287,  depending  on  your 
computer  or  terminal)  with  its  own  terminal 
program,  The  Starter  Pack  allows  you  to  set 
up  windows  on  your  screen  as  send  and  re- 
ceive areas.  Another  feature  of  the  Starter 
Pack  that  l(  being  a  thrifty  Yankee,  especially 
like,  is  its  ability  to  print  facsimile  pictures  to 
the  screen  as  well  as  to  the  computer-  it  cer- 
tainly saves  a  lot  of  paper  to  scroll  through 
weather  FAX  pictures  before  printing  them 
out.  You  can  save  FAX  and  SSTV  pictures  and 
print  them  later.  The  Starter  Pack  software  is 
very  friendly,  easy  to  use,  and  worth  buying. 


Aside  from  the  Starter  Pack,  the  MFJ-1278 
is  easy  to  use  in  just  about  every  other  way.  It 
features  full-hardware  HDLC.  and  it  now  of- 
fers a  KISS  interface  so  that  it  is  compatible 
with  the  emerging  TCP/IP  protocol,  it  also  is 
compatible  with  W0RLI/WA7MBL  bulletin 
board  software. 

You  may  change  operating  parameters  two 
different  ways.  You  can  use  the  set  command 


"(The  MFJ-1278) 

does  everything 

other  controllers  do, 

for  a  minimum 

of  $50  less. " 


to  display  a  menu  of  choices.  After  you've 
entered  your  selections,  tap  an  X  to  exitt  and 
you're  done,  The  second  way  to  change 
parameters  consists  of  bypassing  the  menus 
by  making  a  simple,  mode  change  command 
at  the  prompt. 

Interestingly,  the  unit  implements  just  about 
everything  in  software,  whereas  many  other 
controllers  do  everything  in  hardware.  Each 
way  has  its  pros  and  cons.  Doing  things  via 
software  (setting  up  Radio  2,  for  example), 
switches  operation  control  from  panel  switch- 
es to  the  keyboard,  centralizing  control  and 


reducing  mechanical  wear  and  tear.  On  the 
other  hand,  multiplexing  the  audio  signal  and 
having  to  use  a  "stereo" '-style  audio  jack  for 
separate  audio  inputs,  seems  to  add  to  the 
complexity  of  things. 

MFJ-1278  Performance 

tn  action,  the  MFJ-1 278  ranks  with  the  best. 
For  example,  when  I  was  copying  AMTOR 
signals  under  very  rough  and  noisy  condi- 
tions, it  stayed  with  the  station  until  it  faded 
totally  from  the  picture  as  the  band  shitted.  Of 
course,  the  number  of  retries  did  increase,  but 
that's  expected  in  this  situation.  Using  the 
MFJ-1278  to  receive  FAX  pictures  was  lots  of 
fun  and  easy  to  do. 

Tuning  was  easy,  thanks  to  the  wide,  20- 
segment  tuning  LEDs,  and  the  large  status 
LEDs  allowed  me  to  easily  see  what  was  going 
on,  I  tried  all  the  modes  and  found  the  MFJ- 
1278  to  be  up  to  any  task  I  asked  it  to  do.  it 
easily  handled  packet,  AMTOR  (Mode  A, 
FECt  and  Mode  B).  RTTY,  HF  ASCII,  CW,  HF 
packet,  WEFAX,  slow  scan , and  CW  very  well. 
It  copied  RTTY  signals  faithfully,  under  chang- 
ing conditions,  as  it  did  AMTOR. 

If  you  think  I  enpyed  using  it,  you  are  right.  It 
was  easy  and  fun  to  use*  especially  after  I 
completed  the  firmware  update.  The  Starter 
Pack  was  a  good  investment,  Overall,  I  found 
the  MFJ-1278  a  very  worthy  device.  It  is  worth 
considering  if  you  want  a  good  multi-mode 
controller  at  a  reasonable  price.  You  won't  be 
disappointed! 
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Michael  Geier  KB  tUM 

7  Simpson  Court 

S,  Burlington  VT  05403 

The  Versatile  VOM 

First  of  all,  thanks  to  Bob 
K9EUI,  who  wrote  to  point  out  a 
mistake  (gasp!)  in  my  February 
answer  to  "Headache  #122";  Bob 
said  that  the  zener  diodes  should 
be  In  series,  not  in  parallel.  He  is, 
of  course,  quite  right.  The  diodes 
should  still  be  connected  "back  to 
back"— that  is,  anode  to  anode  or 
cathode  to  cathode;  it  doesn't 
matter  which.  Thanks,  Bob. 

Last  month,  when  discussing 
troubleshooting,  I  referred  to  the 
use  of  an  oscilloscope,  A  scope  is 
the  most  important  piece  of  test 
gear  you  can  own,  and  any  ham 
who  can  afford  il  should  get  one 
and  learn  how  to  use  it.  Though 
scopes  can  be  pricey,  almost  afi 
ham  budgets  can  accommodate  a 
VOM.  This  month's  column, 
therefore,  covers  troubleshooting 
methods  using  only  a  VOM. 

Analog  Vs.  Digital 

The  VOM  {volt-ohrrvmilliamme- 
ter),  or  multimeter,  is  a  remarkably 
versatile  instrument.  It  certainly 
offers  the  most  bang  for  the  buck, 
with  some  models  costing  less 
than  fifteen  dollars!  For  serious 
troubleshooting,  though  you 
should  get  a  mid-range  model 
around  the  thirty  or  forty  dollar 
mark,  because  rt  will  have  more 
ranges  and  be  better  protected 
against  electrical  abuse.  Please 
note  that  I  refer  to  a  good  ol" 
analog  VOM,  not  a  digital  instru- 
ment. While  digital  VOMs  {a.k.a. 
DM  Ms)  offer  more  precision  and 
accuracy,  they  are  not  very  useful 
on  changing  signals.  Th»s  even  in- 
etudes  the  more  expensive  ones 
with  bar  graph  displays.  A  swing- 
ing  meter  movement  will  tell  you 
things  that  no  digital  unit  can. 

Voltage  Checks 

The  meter  will  tell  you  quickly 
whether  power  supply  voltages 
are  there.  Don't  be  concerned  if 
the  reading  is  W  volt  off— VOMs 
are  not  meant  to  be  that  precise. 
But.  if  your  12  volt  line  reads  4 
volts,  you've  got  a  problem! 

in-circuit  DC  voltage  readings 
can  also  tell  you  a  great  deal.  If  all 
three  leads  of  a  transistor  show 
exactly  the  same  reading,  the  part 
is  probably  shorted.  If  a  transis- 
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tor's  base  has  a  bias  voltage  on  it. 
but  the  output  at  the  collector  or 
emitter  is  zero  or  the  same  as  the 
supply  voltage  (and  the  lead  being 
measured  is  not  connected  direct- 
ly to  ground  or  to  the  supply),  the 
part  is  probably  open.  If  a  diode 
has  positive  voltage  at  the  anode 
and  nothing  at  the  cathode,  if  is 
probably  open.  Note  that  these 
are  generalizations,  and  specific 
circuits  can  act  differently,  but 
they  are  good  guidelines  with 
which  to  start  looking. 

Resistance  Checks 

Resistance  measurements  are 
also  valuable,  but  they  MUST  be 
performed  with  the  rig's  power 
shut  off  and  the  power  supply 
discharged.  VOMs  are  very  sen- 
sitive to  abuse  when  in  the 
'ohms"  mode,  and  power  applied 
to  the  leads  will  very  likely  ruin 
your  meter. 

When  checking  resistors*  be 
sure  to  have  the  meter  set  for  the 
range  required  to  read  the  part  in 
question,  and  always  re-zero  the 
meter  after  changing  ranges.  As 
before,  don't  worry  about  read- 
ings that  are  dose  but  not  exactly 
on,  unless  you  are  working  on  a 
high-precision  circuit  with  1%  re- 
sisiors.  If  a  resistor  reads  open, 
then  it  is.  It  it  reads  lower  than 
expected,  then  the  part  is  proba- 
bly OK.  and  other  circuit  elements 
are  causing  the  misreading.  To  be 
sure*  simply  unsolder  one  teg  of 
the  resistor  and  measure  it  again. 

Check  diodes  by  setting  the  me- 
ter on  the  Xio  or  X100  scale.  The 
part  should  read  mid-scale  in  one 
direction,  and  open  with  the  leads 
reversed.  As  with  all  in-rtrcuit 
checks,  false  readings  may  occur 


due  to  other  voltage  paths.  Just 
pull  one  leg  and  try  again. 

You  can  also  check  transistors. 
It's  best  to  pult  them  first.  Set  the 
meter  on  the  X100  or  Xiooo  scale. 
The  emitter  and  collector  should 
read  open  (or  nearly  so)  in  both 
directions,  with  the  base  discon- 
nected. The  base  and  emitter 
should  read  like  a  diode:  open  one 
way  and  mid-scale  the  other.  Tie 
the  base  to  the  collector,  and  the 
resulting  part  should  also  read  like 
a  diode.  A  bad  transistor  will  typi- 
cally have  an  emitter-to-collector 
short,  or  read  open  everywhere. 

Don't  read  FETs  and  MOSFETs 
with  a  VOM,  as  the  parts  are  very 
sensitive  and  easily  destroyed.  If 
in-circuit  DC  measurements  indi- 
cate a  bad  part,  substitute  a  new 
one  lo  be  sure. 

Capacitors 

Here's  where  an  analog  VOM 
really  shines.  You  can  check  elec- 
trolytic capacitors  quite  easily. 
Pull  one  leg  of  the  cap  and  set  the 
meter  to  its  highest  resistance 
scale.  Connect  the  capacitor's 
leads  together  with  a  clip  lead  for  a 
few  seconds  to  make  sure  it  is  fully 
discharged.  Now,  connect  the 
meter  across  the  cap,  plus  to  plus 
and  minus  to  minus.  A  small  cap, 
such  as  1  microfarad,  should  give 
a  "blip"  on  the  meter  lasting  a 
fraction  of  a  second,  then  the  me- 
ter should  return  to  the  infinity 
point.  The  bigger  the  cap.  the  big- 
ger and  longer  the  blip  A  1000 
microfarad  cap  will  give  quite  a 
swing,  and  settle  slowly  back  to- 
ward infinity.  A  bad  cap  will  give 
either  no  blip  at  all  Of  <t*$  open)  or 
swing  the  meter  and  not  settle 
back  toward  infinity  (if  it's  leaky  or 
shorted). 

A  few  words  about  this  lest: 
some  meters  are  wired  backward, 
and  must  be  connected  to  the  cap 
plus  to  minus.  To  check  your  me- 
ter, take  an  expendable  known 


good  cap  and  hook  up  to  it  plus  to 
plus.  If  U  reads  leaky,  discharge  il 
and  (hen  try  reading  it  pJus  to  mi- 
nus. If  it  now  reads  correctly,  then 
your  meter  is  indeed  backward, 
and  you  must  connect  it  plus  to 
minus  for  all  cap  tests. 

It's  best  to  use  a  clip  lead  on  one 
lead  of  your  VOM  for  all  tests,  be- 
cause the  resistance  between 
your  hands  can  cause  false  read- 
ings, especially  on  cap  tests, 

Happy  troubleshooting?  Now. 
let's  look  at  this  month's  letter. 

DearKaboom, 

/  have  a  Heathkit  Microtizer 
which  used  to  work  great  with  my 
Yaesu  FT*  1 0  WE  With  my  new  FT- 
757GXH.  though,  t  get  severe 
white  noise  and  RF  feedback.  I'm 
running  both  the  Microlizer's  and 
the  radio 's  rnike  gains  as  low  as 
possible  but  it  still  seems  to  be  too 
much.  Help,  t  can  7  take  the  noisel 

Signed, 
Hissed  Off 

Dear  Hissed, 

YouVe  got  a  tremendous  im- 
pedance mismatch!  The  Microliz- 
er  is  a  high-impedance  device 
(50-100kO)  and  the  '757,  like 
most  modern  figs,  has  a  low- 
impedance  (600Q)  input.  If  you 
can  find  one,  perhaps  in  an  ofd 
microphone,  connect  a  matching 
transformer  between  the  Microliz- 
er's  output  and  the  rig.  If  you  can't 
get  one,  try  this:  place  a  47kO  re- 
sistor in  series  with  the  output  of 
the  Microlizer,  and  then  a  ikO  re- 
sistor from  the  open  end  of  the 
47kC3  resistor  to  ground.  Now  con- 
nect the  junction  of  the  resistors  to 
the  mike  input  of  the  radio.  If 
there's  enough  gam  to  work  with, 
and  I  suspect  there  isf  then  that 
ought  to  do  it. 


Have  a  tech  question?  Send  it  off 
to  "Dear  Kaboom"  at  the  above 
address. 


Hamming  It  Up 


For  the  best  buys  in  town  call: 

212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


We  Give  You  the  Best  in  Amateur  and 

Commercial  Radios.  .  .  Call  Us.  It's  Lew 
W2BIE.  Kitty  WA2BAP,  and  Jan  K82RV 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


ONV  Safety 
belts  in  stock 


.  ■ 


[ICOM 

IC-R71A,  751  A,  7S1.28A/H.  30AP  48A.  MiCfo2/4, 
R-7000,  IC-761 ,  IC-375A.  275A/H,  32 IDA,  475AY 
H,  735,  JC-9O0,  IC-228H ,  IC448A.  IC725 


KENWOOD 


Antennas 


A-S.  AES.  Custieraft.  Hy-G&n. 
Husttef,  KUI.  UETZ.  Mostoy. 
WOOUeuOX  TONNA ,  Butternut 


FT-767GX,  FT-757GXJI,  FT-747GX, 
FRG-880O\  FT-736R,  FRG-9600, 
FT-4700RH,  FT-212/712RH,  FT-470 

YAESU   f  (COM 
FT^23/73;33i727R  |  IC2AT/12AT 
FT41 1-811  I  *C02AT/32AT 
FT  1903/1123  1  IC2/4GAT 
FTH -2005/7005  |  (C-A2VUt6 


TS440S/AT.  R-5000,  R-2O0O.  TB-940  S/AT,  TM 
221  A/4 21  A.  TM-257GA/5CA/30A,  TR-751A.  Kerv 
wood  Service  Repair.  TM  721  A,  TS-711/A11A, 
TM3530A,  TH205AT,  TH215A.  TM-621A,  TM- 
321  A,  TS140S.TS6SQS.  RZ*1,  TS  790A. 

Budwig  ANT.  Products 
NEL-TECHDVK-100  Digital  Voice Keyer 
FLUKE  77  Multimeter 

Media  Mentors- 
Amateur  Radio  Course   $99  95 

VoCom/Mirage/Alinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  & 

5/8KHT  Gain 
Antennas  IN  STOCK 

MICROLOG-ART  1 ,  Air  Disk, 
SWL,  Morse  Coach 
Soldering  Station  46  Watts  $68. 


Landmofiilo  HVs 
ICOM.  U I S.  H16.  VI  DO.  UAQO 
WAXON  MOTOROLA, 
YAESU  fTH  2OD5J20C7 
UNIOEM    REGENCY.  KlMG    ' 
MARINE  COM.  M5.  M5S  M?00 
AVIATION  (COM  A20  H  T 


SMART  PATCH 

CES-Simple*  Aulopatch  S10  SA  Will  Palch  FM 
Transceiver  To  Your  Telephone  Great  For 
Telephone  Caiis  From  Mobile  To  Base  Simple 
To  Use.  5T0SA/51OSAH 


PRIVA  TE  PA  TCH  Vt  Duplex  8000 

TUNERS  STOCKED: 
NYE  M8V-A  3  Killowatt  Tuner 


ALINCO 
DJ-SOOT.OR-HOT 


Computer  Interfaces 
Stocked:  MFJ-1270B 
MFJ-1274,  MFJ-1224r  AEA 
PK-88,  MFJ-1278,  PK-232 
W7FAX. 


FREQUENCY 

COUNTERS: 

lHH*t.3GH2 

S16B.9S 


COMMERCIAL 

1  HAM 

REPEATERS 

STOCKED. 

WRITE  FOR 

QUOTES 


KANTRONICS 
UTU.  KAMP  UTU-XT. 
KPC  2*M.  KPC  IV, 

KAM 


MFJ-989C 


*R  900  Hana  Held  Scarier  100 
ch  Covers  27^54,  108-174, 
406-532. 800-950  MHr  $299 


MOTOROLA  AUTHORIZED  DEALER 
KACHINA  COMMUNICATIONS  DEALER 


SHORTWAVE  RECEIVERS 

STOCKED 


authorized 

SONY 
DEALER 


Ten-Tec 
Tuner  229B 


METRON  MA-1000  B  STOCKED 

EIMAC 


AEA  144  MMz 
AEA  220  MHz 
AEA  440  MHz 
ANTENNAS 


3-SOOZ 

572B.6JS6C 

12BY7A  & 
6146B 

BIRD 
attmeters  & 
Elements 
In  Stock 


DIGITAL  FREQUENCY  COUNTERS 

Gptoetearonrcs  model  1300H.  0-1300MHZ 

Long  range  Wireless 
Telephone  lor  export  in  slock 


BENCHER  PADDLES. 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Saxlon  Wire  &  Cable.  Inf  I  Wire 

OPTO  KEYERS  STOCKED 


COMET  ANANAS 
STOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 

SANGEAN  Portable  Shortwave  Radios 


Hy-Gam  Towers 
&  An  I  annas,  and 
Rotors  will  bt? 
shipped  direct  to 
you  FREE  of 
shipping  cost 


New  TEN-TEC 
Corsarr  II,  PARAGON, 
OMNIV 


I IX  Towers^  Antennas, 

Mobile  Radio  mounts 

stocked  CaU 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP..  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  S*  Habla  EspanoT 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday-  Friday  9  AM  to  6.30  PM        Thursday  io  8  P.M 
Saturday  &  Sunday  10  AM    to  5  P M   (Free  Parking! 

IRT/LEX  "Spring  St.  Station".  Subways:  8MT- 

"Prmce  St.  Stalion"  IND-'"P'  TrairvBwy  Station" 
Bust  Broadway  #6  lo  Spring  St.  Paih-9th  St./6th  Ave 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM.  Maloro- 
la.  MAXGN.  Standard. 
Yaeso  We  serve  munici- 
palriies,  businesses.  Civil 
Defense,  etc.  Portables, 
mobiles,  bases,  re- 
pealers 


ALL 

SALES 
FINAL 


We  Stock:  AEAT  ARRL,  Alinco,  Ameco.  Amaritron*  Antenna  Specialists, 
Astatic,  Asiron,  B&K,  B&W.  Bencher,  Bird,  Butternut,  CDE,  CES,  Cushcraft. 
Daiwa,  Eirnac,  Henry,  Heil,  Hustler,  Hy-Gain,  lcomt  KLM,  Kantrortics.  Larsen, 
MJFh  J.W.  Miller.  Mirage,  Nye,  Palorrtar.  RF  Products,  Saxton.  Share, 
Tempo,  Ten -Tec,  TUBES,  Yaesuf  Vlbroplex^  Duplexers^  Repeaters,  Scan* 
ners,  Radio  Publications,  Uniden,  Kenwood,  Maxon,  RFC, 

WE  HOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  IfWrTED    PHONE  IN  YOUR  ORDER  &  SE  REIMBURSED 
COMMERCIAL  RADIOS  •tocktit  1  **rvle«d  on  pr«mi ••» 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately,  TELEX  12-7670 

FAX:  212-925-7001 


CIRCLE  41  ON  READER  SERVICE  CARD 


HF   tqutpment 

IC-781  Xcvr  /Rcvr/ps/tuner/scope 


Regular  SALE 
5995.00    Cat! 


IC-761  Xcvr/Rcvr/ps/iuneT,......„.2699  0G  2369 

HM  36  Scanning  hand  microphone 
SP-20  Ext.  speaker  w/audio  filter  ., 

FL-lQl  250  Hz  1st  IF  CW  filter 

FL-53A  250  Hz  2nd  I FCW  filter.... 

FL-102  6  kHz  AM  tiller 

EX*310  Voice  synthesizer,,. 


14900  139" 

73.50 

115.00  109" 
59.00 
59.00 


IC-751A  9  band  xcvr/.l  3D  MHz  revr 

PS-35  Internal  power  supply 

FL-32A  500  Hz  CW  filter  (1st  IF) _, 
FL-63A  250  Hz  CW  filter  (1st  IF)..,. 
FL-52A  500  Hz  CW  filter  (2nd  IF).,, 
FI-53A  250  Hi  CW  titter  (2nd  IF)  „. 

FL-33  AM  fitter •„.». ..... 

FL-70  2.8  kHz  wide  SSB  litter.,. 
RC-10  External  frequency  controller 


1699  00  1469 
219,00  199" 

69.00 

59.00 

115.00  109" 
115.00109" 

49.00 

59.00 

4900 


IC-735  HF  transceiver/ SW  rcvr/mic 

PS-55  External  power  supply. ...... 

AT- 150  Automatic  antenna  tuner . . . 

FL-32A  500  Hz  CW  filter 

EX-243  Electronic  keyer  unit 

UT-30  Tone  encoder 

IC-725  Ultra  compact  HF  xcvr/SW  revr 

Other  Accessories 

IC-2KL  16015m  solid  state  amp  w/ps 

PS- 15  20A  external  power  supply 

PS-30  Systems  p/s  w/cord,  6-pin  plug 
MB  Mobile  mount,  735/751A/761A... 

SP-3  External  speaker 

SP-7  Small  external  speaker .. 

CR-64  High  stab,  ref  xtal  for  751A.... 

PP-1  Speaker/patch 

SM -6  Desk  microphone ,.„„,... 

SH-8  Desk  mic    two  cables,  Scan 

SH-10  Compressor /graph  EQP  8  pin  mic 
AT  100  100W  B-band  auto  antenna  tuner 
AT-500  500W  9-band  auto,  antenna  tuner 
AH-2  8  band  tuner  w/mount  &  whip 
AH  -2A  Antenna  tuner  system,  only ... . 

uv-D  WO  1 1  I  C'OCK  ...**.*.»•*.  n  . ...  .  ■• 


1099.00  949" 
219.00  199" 
445.00  369" 

69.00 

64,50 

18.50 
949,00  849" 

Regular  SALE 

1999.00  1699 

175.00  159" 

349.00  319" 

25.99 

6500 

51.99 

79.00 
179.00  164" 

47  95 

89.00 

149.00  139" 
445.00  389" 
589.00  519" 
659  00  589" 
519.00  449" 

91.95  79" 


ICOM 


*  Large  Stocks 

*  Fast  Service 

*  Top  Trades 


at 


- 


SALE 
1069 
1129 
8993- 
1099 
1289 
1129 
1499 

1399,00  989" 
219.00  199" 

9935 

99,95 

47.95 

59,00 

59.95 

34  00 


VHF/UHF  base  multi-modes  Regular 

IC-275A  25W  2m  FM/SSB/CW  w/ps  1299.00 
IC-275H  100W2m  FM/SS8/CW......  1399,00 

1C-375A  25W  220  FM/SSB/CW  (c/o)  1399.00 
JC-475A  25W  440  FM/SSB/CW  w/ps  1399  00 

IC-475H  75W  440  FM/SSB/CW 159900 

IC-575A  25W  6/ 10m  xcvr  w/ps ......  139900 

IC-575H  IDOWfi/lQmxcvr 1699.00 

IC-471H  75W  430450MHz  base  (c/o) 

PS-35  inlernal  power  supply 

AG-35  Mast  mounted  preamp .. 

AG-35  (Purchased  with  IC-471H) 

SM-G  Desk  microphone 

EX-310  Voice  synthesiser 

TS-32  CommSpec  encode/decoder... 

UT-15  Encoder/decoder  interface... 
UM5S  Ul  1 5S  w/TS-32  installed . 

VHF/UHF/1.2  GHz  Mobiles 
*C-37A  25w  220  FM/TTP  mic...  (c/o) 
IC-47A  25w  440  FM/TTP  mic...  (c/o) 

PS-45  Compact  8A  power  supply , .  * 

UT-16/EX-388  Voice  synthesizer... 

SP-IQ  Slim-line  external  speaker ... 

IC-28A  Z5W  2m  FM.  TTP  mic 

IC-28H  45W2mFM,  TTPmic 

IC-38A  25W220FM.TTFmic~ 

IC-48A  25W  440-450  FM(  regular  mic 
1C-48A  25W  440-450  FM,  TTP mic.-.. 

HU-14  Extra  TTP  microphone 

UT-28  Digital  code  squelch 

UT-29  Tone  squelch  decoder 

H M ■  16  Speaker/microphone 

IC-228A  25W  2m  FM/TTP  scan  mic... 

IC-228H  45W  2m  FM/TTP  scan  mic... 

UT-40  Pocket  beep  function........ 

IC-900A  Transceiver  controller.*...... 


9" 


Regular  SALE 
49900  349K 
549,00  399" 
145.00134" 

34.99 

35,99 
469  00  409" 
49900  439" 
48900  349"- 
459.00  369" 
509  00  449" 

59.00 

39.50 

46.00 

34,00 

509.00  449" 
539.00  479" 

4500 
639  00  569" 


•  Package  Special . . . 

IC-900A  Transceiver  controller  wrtti  UX-29H 
2m/45W  w:  UX-39A  220/25W  band  units. 


UX-19A  10m  10W  band  unit . 

UX-29A  2m  25W  band  unit 

UX-29H  2m  45W  band  unit 

UX-39A  220MHz  25W  band  unit.... 

UX-49A  440MHz  25W  band  unit.... 

UX-59A  6m  10W  unit 

JJX-129A  I  2GH2  10W  band  unit... 
IC-1200A  10W  1.2GHz  FM  Mobile..... 
IC-32D0A  25W  2m/440  FM/TTP  (c/o) 

UT-23  Voice  synthesizer. .... 

IC-3210A  25w2m/440  FM/TTP...... 

AH-32  2m/440  Dual  Band  antenna... 

AHB-32  Trunk  hp  mount 

Larsen  PO-K  Root  mount 

Larsen  PO  TLM  Trunk  lip  mount.... 

Larsen  PO-MM  Magnetic  mount .... 
RP1210  12GHz  10W  99  ch  FM  xcvr 

RP  2210  220MHz  25W  repeatef 

RP  3010  440MHz  10W  FM  repeater... 


299.00  269" 
299.00  269" 
349.00  319" 
349,00  289" 
349  00  319" 
349.00  319" 
549  00  499" 
699.00  549" 
895  00  499" 

34.99 
739.00  649" 

39.00 

35.00 

20.00 

22.00 

22.00 
1529  00  1349 
164900  1469 
1299.00  1149 


Due  to  the  si/*  of  the  j  COM  product  fine,  some  accessory 
items  are  not  listed.  It  you  have  a  question   pitas*  call 
All  prices  shown  are  subject  to  change  without  notice. 


~X~A 


I  tend -held* 

IC-2A  2- meters... 

IC-2AT  with  TTP 

IC-3AT  220/UP(c/o) 
IC  4AT  440  MHz.  TTP 
IC -02 AT/ High  Power 
IC-03AT  for  220  MHz 
IC-04AT  for  440  MHz 
ICuZAT  tor2rnw/TTP 
IC-U4AT  440  MHz,  nP 
IC-2GAT  tot  2m,  TTP 
IC-4GAT  440MHz.  TTP 
IC-32AT  2m/440MHz 


Regular 
28900 
319  00 
34900 
34900 
409  00 
44900 
449.00 
329=00 
36900 
429,00 
44900 
629.00 


SALE 
259**' 
279" 
269^ 

349" 
289*- 
389" 
289" 
299" 
379" 
399" 
559" 


Closeout  Special .  , . 
IC-120  1.2GHz  FM  mobile  xcvr 
Reg  $579    Closeout  S399*s 


IC  12AT  LW  1.2GHz  FM  HT/faati/car/TTP  473  00  369*^ 
IC  12GAT  Db  1/7W  1J2GHZ  FM  HT/TTP  529.00  469" 
Ait craft  band  handheld*  Regular  SALE 

A  2  5W  PEP  synlh  aircraft  HT 525.00  479" 

A-20  Synth,  aircraft  HT  w/VOR..  625.00  W9" 

Accessary  for  ait  except  micros  Regular 

BP-7  425mah/  13.2V  Nscad  Pah  ■  use  BC-35  79  00 
BP-8  e00mah/g,4V  Nicad  Pak  use  BC  35...  79  00 
BC-35  Drop  in  desk  charger  tot  all  batteries    79.00 

BC-16U  Wall  charger  for  BP7/BP8 21,25 

LC-11  Vmyf  case  for  D3x  ysmg  BP-3 20,50 

LC  14  Vinyl  case  for  D!x  using  BP?/a 20.50 

LC-02AT  Leather  case  for  Olx  models  w/BP-7/8  54.50 
Accessories  inr  IC  and  IC-O  series  Regular 

BP-2  425mari/7,2V  NicarJ  Pak  ■  use  BC35....  49  00 
BP-3  Extra  Sid  250  mah/8,4V  Nod  fak  „..    39.50 

BP-4  Alkaline  battery  case 16  00 

BP-5  425mah/l08V  Nicad  Pak     use  BC35   6500 

CA-5  5/8-wave  telescoping  2m  antenna 19  95 

CP1  Cig.  lighter  pEug/cord  toi  6P3  or  Dtx ....    13.65 

CP-10  Battery  separation  caote  w/clip 2230 

DC  L  DC  operation  pak  tor  standard  models   24.50 
MB-16D  Mobile  mtg.  M  for  all  HTs., ..........    25.99 

LC-2AT  Leather  case  tor  standard  models.....    54  50 

RB-1  Vinyl  waterproof  radio  bag........ 3595 

HM-9  Speaker  micf  op  hone 47  00 

HS-10  Boom  microphone/headset  „. 24  50 

KS-IOSA  Vo«  una  tor  HS-10  &  Deluxe  only   24  50 

HS-10SB  PTT  umt  tor  HS10... 24  50 

SS-32SMP  Commspec  32-tone  enccKler 27  95 

For  other  HT  Accessories  not  NsterJ  ptease  CALL 

ftecejVers  Regular  SALE 

R-71A  100kHz  to  30MHz  recerver $999  00  869" 

RC-11  Infrared  friiuie  controller....     70.99 

FL-32A  500  Hz  CW  filter „ 

FL-63A  250  H;  CW  filter  (1st  IF)  ™ 

FL-44A  SSB  litter  [2nd  IF) 

EX  257  FM  unit 


69.00 
59.00 

178.00  159" 
49  00 


EX-310  Voice  synthesizer 59.00 


CR  64  High  stability  oscillator  xtal 

SP-3  External  speaker. 

CK-70(EX-299)  12V  OC  option...... 

MB-12  MobHe  mount ......... ... 

H-70O0  25MHz  to  2GHz  scan  revr 

RC-12  Infrared  remote  controller.... 

EX-310  Voice  synthesizer 

TV-R7000  ATV  unit. 
AH-7000  Radiating  antenna 


i    f  m    ||    p   •  W  *  #  * 


i   >    *#«*«■ 


79  00 
65.00 
12.99 
25.99 
1199^00  1049 
70.99 
59.00 

139.00  129ib 
99  00 


HOURS  •  Mon.  thru  Fn.  9-5:30;  Sat  9-3 

WATS  tines  are  lor  Quotes  &  Ordering  only, 
use  Regular  line  for  other  Info  &  Service  depL 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside Milwaukee  Metro  Area) 

1-800-242-5195 


I 


T 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES?  BRAMCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKL1FFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 


Outside 
Ohio 


1  800-321  3594 


ORLANDO.  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (407)  894-3238 

Fla.  WATS  1-800-432-9424 

?MT  1-800-3274917 


CLEARWATER.  Fla.  34625  LAS  VEGAS.  Nev.  89106    CHICAGO.  Illinois  60630 


1898  Drew  Street 

Phone (813) 461-4267 

No  In-State  WATS 


1072  It  Rancho  Drive 

Phone (702) 647-3114 

No  In-State  WATS 

Outside  i    an/I  mj   rn* 


ERICKS0N  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone (312) 631-5181 

Outside  i    oaa  fit   coni 


No  Nationwide  WATS    IEEE  1-800-634-6227    iiK  1-800-621-5802 


MEASURES  PEAK  POWER 

OF  SSB  AND  OTHER  AM  SIGNALS 

Bird  Model  4300-400  modification 
kit  quickly  adapts  any  Bird  Model  43 
Wattmeter  to  measure  audio  peak  power 

of  single  sideband 

and  other  AM  modulated  signals. 

The  4300-400  kit  pc  board  mounts  inside  the  Model 
43  housing,  on  the  meter  studs,  Estimated  conversion 
time  is  only  15  minutes  from  start  to  finish. 

Once  modified,  you  can  measure  peak  power  to  an 
8%  RS.  accuracy,  without  affecting  cw  operation  or 
accuracy. 

And,  the  Model  4300-400  is  surprisingly  inexpensive* 
Contact  your  Bird  distributor  or  factory  for  details. 

3O303  Aurora  Rd.,  Cleveland  (Solon),  Ohio  44139  —  2794 
216-248-1200     TLX:  705898  Bird  Bee  UD     FAX  216-248-5426 
WESTERN  REGION  OFFICE 

Bird  Becifomc  Corp 

6?OfaiAve    SjiteF  PO  Bo*2S  Gfai.  CAS3GZ3     805-646-7255 


Electronic  Corporation 


CIRCLE  176  ON  R£AOER  SERVICE  CARD 


The  HF5B  "Butterfly"™ 

A  Compact  2  Element  Beam 

for  20-15-12-10  Meters 

Operate  As  A  Di-Pole  on  1 7  Meters 


Butternut 
Verticals 


Butternuts  HF 

verticals  use 
nighest-G  tuning 
circuits  (not  lossy 
Iraps!)  to  outperform 
all  multiband  designs 
of  comparable  size! 


Model  HF6V 

■80  40  30.  20  *5  and  t0  meters 
automate  bands* telling 
■Add-on  krl  tor  17  afMJ  12   meters 
available  now 
•26  h.  tan 


•  Unique  design  reduces  si2t 
but  not  performance. 

•  Mo  lossy  traps;  full 
element  radiates  on 
all  bands. 

•  Turns  with  TV 
rotor 

•  19  lbs. 


8| 


Model  HF2V 

•Oesign«j  for  tne  tow-band  DX#r 

•Aufomaiic  bar*asml£fttng on  flO  And 
40  meters 

•Aaa-on  units  for  160  and  3G  or  20 
meters 

•  32  feet  tan  .  may  &e  rop  loaded  for 

additional  bandwrtm 


For   more    information    see    your 
dealer  or  writ*  for  a  free  brochure 

BUTTERNUT  ELECTRONICS  CO 


B 


Performs  with  consistent  reliability 
providing  dimmer  controlled 
illumination  for  late  night  DX'ing, 


Includes  shipping 
&  handling 


Credit  card  customers  can  order  by 

phone,  Call:  (313)231-9373 

Send  To: 
Littlite/CAE  Inc. 

P.O.  Box  430 
Hamburg,  MI  48139 

My  check  or  money  order  is  enclosed 
Charge:  VISA  D      MasterCard  O 
Acct  No _Exp / 

PLEASE  PRINT  CLEARLY 

N  a  me. 

Ad  d  re  ss 

City 

State 


.Zip- 


405  East  Market,  Lock  hart,  TX  76644 


Phone ( 
Sign  Here. 
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Number  23  on  your  Feedback  card 


73  Review 


by  Michael  Jay  Geier  KB1UM 


Kenwood  TH-25AT 


Pico-sized, 
mega-featured. 


Kenwood  USA  Corp. 

2201  E.  DominguezSL 

Long  Beach  CA  90810 

Price  Class:  $350  without  CTCSS  unit 


0  nee  I  owned  two  2  meter  handhetds.  The 
big  one  had  the  features,  and  the  small 
one  was,  well,  small  I  vowed  I  would  sell  them 
only  if  somebody  came  out  with  a  full-featured 
programmable  unit  as  small  as  my  little 
thumbwheel  set.  With  the  arrival  of  the  TH* 
25AT,  I  made  good  my  vow,  I  sold  the  two  rigs, 
and  bought  the  new  Kenwood. 

It's  a  Honey 

It  has  most  of  the  features  of  my  old  big  rig, 
and  yet  it's  nearly  as  small  as  the  TH-21  AT  it 
replaced.  Since  today's  handhetds  have  simi- 
lar features,  I  won't  expound  on  the  joy  of 
having  memories,  an  LCD,  and  so  on.  Instead. 
I  will  discuss  the  specifics,  both  good  and  bad, 
which  set  this  radio  apart. 

This  rig  has  a  rugged,  solid  feel,  something  I 
missed  in  the  TH-21  AT,  It  fits  in  my  hand  as  if  it 
belonged  there,  and  it  doesn't  go  "squish"  if  I 
squeeze  it.  The  back  is  a  metal  alloy  {and  heat 
sink  for  RF  output,  as  in  most  new  units),  and 
the  front  is  thick  plastic.  The  ad  claims  the 
case  is  water  resistant,  and  in  fact,  I  have  used 
the  radio  in  a  drizzle  with  no  ill  effects  or  signs 
of  water  penetration.  The  antenna  is  fat  and 
substantial-looking,  but  very  flexible. 

Power  Features 

The  LCD.  mounted  on  top,  is  great  for 
checking  the  frequency  when  the  radio  is  in 
my  shirt  pocket.  There's  a  lock  switch  to  pre- 
vent accidental  frequency  changes,  and  two 
green  LEDs  light  up  the  display  at  the  push  of 
a  button.  (Finally,  no  more  incandescent 
bulbs!)  The  LEDs  are  surprisingly  bright,  mak- 
ing the  display  easy  to  read  in  the  dark.  A 
second  push  of  the  button  shuts  off  the  tights, 
or  ihey  will  turn  off  by  themselves  after  about 
five  seconds.  The  LCD  has  a  bar  graph  S-me- 
ter  which  also  functions  as  a  battery  voltage 
indicator  during  transmit.  This  is  a  very  nice 
touch,  and  far  more  useful  than  the  usual  RF 
output  indicator. 

A  600  mAh  NiCd  battery  comes  with  the 
TH-25AT.  With  average  use,  it  lasts  a  long 
time.  A  range  of  batteries  is  available,  offering 
increased  operating  time  or  higher  RF  power 
output.  With  the  optional  AA  battery  case,  an 
especially  nice  feature.  I  can  always  count  on 
a  spare  battery. 

The  automatic  battery-saver  circuit  further 
extends  battery  life.  When  there  is  no  activity 
or  key  press  for  more  than  10  seconds,  the 
radio  "goes  to  steep."  Every  second,  it  wakes 
up  for  200  milliseconds  to  check  for  a  signal.  I 

70     73  Amateur  Radio  *  Apr i  1 , 1 989 


was  bothered  at  first  by  the  thought  that  I 
couldn't  turn  this  feature  off.  but  after  using 
the  radio  a  while.  I  can  see  it  causes  no  prob- 
lems. The  most  J  ever  miss  is  the  first  letter  or 
two  of  a  callsign  The  battery  lasts  for  days 
when  I  monitor  a  relatively  quiet  repeater. 

As  if  that  weren't  enough,  there's  also  an 
automatic  power-off  circuit  which  shuts  off  the 
rig  after  59  minutes  of  inactivity.  It  also  can't 
be  defeated,  and  I  expected  to  dislike  this 
feature,  too;  but  in  practice  it  works  out  fine. 
The  rig  beeps  to  warn  me  of  power  down,  and 
any  key  press  will  reset  the  timer. 

Frequencies  and  Memories 

In  keeping  with  the  overall  sturdiness  of 
the  radio,  the  DTMF  pad  has  resilient  rubber 
keys.  You  can  hear  the  tones  while  you  send 
them.  The  pad  is  only  for  DTMF.  You  cannot 
enter  frequencies  or  otherwise  control  the  rig 
with  it. 

The  unit  receives  from  141.000  to  162.995 
MHz,  which  means  you  can  listen  to  some 
public  service  channels,  such  as  NOAA 
weather  (Yes,  you  can  make  il  transmit  out  of 
band.  No,  I  won't  tell  you  how,)  There  are  14 
memories,  four  more  than  most  units  have- 
Each  memory  holds  frequency,  offset  (+,  -  or 
simplex),  CTCSS  frequency  and  status  (with 
optional  CTCSS  unit),  and  even  the  status  of 
the  "reverse"  switch!  The  rig  automatically 
selects  standard  offsets  according  to  the  AR- 
RL  band  plan,  but  you  can  override  it,  of 
course.  The  last  two  memories  can  hold  odd 
splits,  but  you  must  know  the  repeater's  input 
and  output  frequencies,  since  you  can't  enter 
an  offset  directly. 

Frequencies,  memories,  and  CTCSS  tones 
are  selected  via  the  top-mounted  rotary 
switch,  in  conjunction  with  the  mz.  vfo,  mr 
(memory  recall),  and  CTCSS  buttons.  In  vfo 
mode*  pressing  the  MHz  button  causes  the 
rotary  switch  to  step  the  vfo  one  MHz  per 
click.  Pressing  it  again  returns  the  vfo  to  5  kHz 
steps.  It  would  have  been  nice  if  1 00  kHz  steps 
were  also  available,  to  avoid  the  monotonous 
(not  to  mention  component-wearing)  twirling 
of  the  rotary  switch.  Other  radios  using  rotary 
switches  work  the  same  way. 

In  memory  mode*  the  rotary  switch  steps 
back  and  forth  through  the  memory  channels. 
It's  easier  to  do  this  with  a  knob  than  with 
buttons  on  a  keypad.  One  very  nice  feature  is 
the  ability  to  copy  the  frequency  from  any 
memory  to  the  vfo.  Since  frequency  entry  is 
somewhat  inconvenient,  this  can  really  save 


time  and  effort  when  you  want  to  set  the  vfo  to 
a  frequency  near  one  already  in  memory. 

During  CTCSS  entry,  the  rotary  switch 
steps  up  and  down  through  the  CTCSS  tones, 
with  each  tone's  frequency  displayed  on  the 
LCD.  H  couldn't  be  easier.  Of  course,  the  op- 
tional CTCSS  unit  is  required  for  this  to  work. 

Scanning  and  Memory  Lockout 

Limited  memory  and  band  scan  functions 
are  provided.  When  a  signal  is  delected,  the 
scanner  pauses  for  a  few  seconds,  then  re- 
sumes scanning.  There  are  no  other  choices. 
It  would  be  handy  to  be  able  to  set  limits.  Some 
compensation  is  provided  by  the  radio's  ability 
to  scan  in  either  direction.  A  twist  of  the  rotary 
switch  lets  you  change  scan  direction  at  wilt, 
so,  if  you  watch  the  LCD,  you  can  change 
direction  when  the  frequency  goes  out  of  the 
ham  band,  and  scan  back  through  it. 

Memory  lockout  is  available  and  easy  to  do. 
When  scanning  memories,  for  example,  I  lock 
out  the  weather  channel  to  avoid  the  rig's 
stopping  there  each  scan;  that's  what  lockout 


is  for.  Unfortunately,  it  is  also  locked  out  of 
manual  selection,  so  that  I  must  unlock  it  be- 
fore I  can  listen  to  it  again!  Again,  other  rotary- 
con  trol  ted  rigs  work  the  same  way. 

TH-25AT  on  the  Road 

Walkies,  of  course,  are  not  intended  to  be 
mobile  rigs,  but  many  hams  use  them  that 
way  to  avoid  the  cost  of  yet  another  radio. 
Although  some  full-sized  walkies  aren't  bad 
for  this  purpose,  the  TH-25AT  is 
difficult  to  operate  while  driving.  ^_^^_ 
Many  functions,  from  memory  en* 
try  to  DTMF  dialing,  are  impossi- 
ble to  do  with  one  hand.  Plus,  that 
top-mounted  LCD,  so  great  for 
shirt-pocket  use,  can't  be  seen 
when  the  radio  is  lying  flat.  Oh 
well,  I  guess  you  can't  have  it  all! 


Like  other  small  handhelds,  the  audio  amp 
is  puny  and  so  is  the  speaker.  The  amp  seems 
to  clip  at  an  even  lower  volume  levels  than  my 
TH-21  AT  did.  In  noisy  environments,  it  can  be 
hard  to  hear  the  rig. 

Although  the  transmitter  will  produce  5 
Watts  with  13.8  volts  applied,  there  is  no  DC 
input  jack.  You  must  buy  an  adapter  which 
slides  on  in  place  of  the  battery. 

There  is  no  priority  alert  function.  It  was  nice 


"The  unit  receives  from  141.000 
to  162.995  MHz,  which  means  you 

can  listen  to  some  public  service 
channels,  such  as  NOAA  weather/' 


If  the  CTCSS  receiving  function  is  on  and 
the  received  signal  is  not  sending  CTCSS,  the 
scan  will  pause  even  though  the  audio  will 
remain  squelched.  Why?  Also,  it's  impossible 
to  set  the  transceiver  to  receive  CTCSS  with- 
out also  being  set  to  send  it. 

The  S-meter  display  has  1 0  small  segments 
and  one  big  one,  suggesting  an  11-step  dis- 
play. But  the  small  ones  always  come  on  in 
groups  of  two,  so  it+s  really  a  six-step  display. 
This  is  also  true  of  the  battery 
^^^_  voltage  indication,  so  its  resolu- 
tion is  rather  limited.  Finally,  vary- 
ing 5-meter  readings  cause  soft 
clicks  in  the  receiver,  especially 
on  weak  signals. 


Nit-Picks 


The  TH-25AT  is  great,  but  what 
can't  be  improved  upon?  The  track  into  which 
the  battery  slides  is  plastic,  unlrke  the  metal 
ones  used  by  other  manufacturers.  It  allows 
the  battery  to  wobble  a  little,  and  mars  the  rig's 
otherwise  rock-solid  feel.  Mine  also  shows 
some  shedding  of  the  plastic  after  a  few 
months,  which  coukJ  eventually  loosen  up  the 
pack  enough  to  lead  to  intermittent  powering 
of  the  rrg  from  the  pack.  Finally,  the  slight 
movements  of  the  AA  cell  pack  cause  crackles 
in  the  receiver,  indicating  poor  contacts,  (It 
doesn't  happen  with  the  NiCd  pack.) 


with  the  old  rig  to  be  able  to  monitor  two  fre- 
quencies at  once  while  waiting  for  a  friend  to 
call. 

Although  sturdy  and  well  protected,  the 
ptt  switch  is  hard  to  press,  and  makes  my 
finger  hurt  after  only  a  short  white.  Also, 
there's  a  fairly  strong  birdie  in  the  receiver 
from  156,190-156,200,  which  will  pause  the 
scan.  I  checked  with  some  friends  in  other 
states,  and  theirs  had  it,  too,  It  is,  however, 
well  out  of  the  ham  band,  and  thus  not  too 
important. 


Calling  All  Manufacturers 

Which  brings  up  my  final  sug- 
gestion to  all  ham  radio  manufac- 

-^^^^"  turers:  Put  the  lithium  batteries  in 
holders,  so  that  we  ourselves  can 

change  them!  Why  make  us  send  the  radios  in 

for  repair  every  five  years  just  to  replace  a 

battery? 

Conclusion 

Even  including  these  minor  grievances,  this 
is  the  best  walkie  I've  ever  owned.  It  feels 
good  and  works  well,  and  keeps  useless  fea- 
tures to  a  minimum.  It  does  nearly  everything 
I'd  want  my  "dream  rig1"  to  do,  and  it's  smalt 
enough  to  take  anywhere,  I  intend  to  keep  it 
for  a  long  time! 


Look  at  our  i¥iUO!L 


£    =    f=EE_--- 


"ON  WINDOW 


i  r 


VHF 
(140-175) 

•  No  Hole 

•  Easy  to  Mount 

•  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

Or)  and  Off 

•  Competitively  Priced 


Line 

UHF 

(420-520) 

•  3  db  gatn 

•  No  Hole 

•  Easy  to  Mount 

•  Rugged 

•  Supenor 

Performance 

•  Radtator  Snaps 

On  and  Off 

•  Competitively  Priced 


Cellular  Trunking 
(800-895   MHz) 

•  3db  Gatn 

•  No  Hole 

•  Easy  to  Mount 

•  Rugged  -  Goes  through  Car 
Wash  Without  Removal 

•  Superior  Performance 

•  Broad  Bandwidth 

•  Smalt  Sue 

•  Competitively  Priced 


^^T^i-E  — 


[ViAi~Li\,*c 


COMMUNICATIONS  ANTENNAS 


3900- B  Rtver  Road 

3chrtterPariUL6Gl76 
312-671-6690 


brings  imagination  and  innovation  to 

antennas and  has  been 

since  7948  ff 


J 


AMATEUR  TELEVISION 


SURVIVES  100,000  FT.  FALL 

KPA5  1  WATT  ATV  XMTR  ON  434  MHZ  WORKED 
PERFECTLY  IN  WB8ELK  LIVE  CAMERA  BALLOON 
THROUGH  1 00,000  FT  AND  BACK  TO  CONTINUE 
RUNNING  EVEN  AFTER  FREE  FALL  IMPACT  IN  THE 
MOJAVE  DESERT!  VIDEO  SEEN  FOR  300  MILES. 


I      J 

1  ^ 


KPA5-E  board  $169 

Shouldn't  your  ATV  transmitter  be  as  reliable?  Weather 
you  want  to  put  one  in  a  balloon,  R/C  model,  Robot,  use 
as  portable  ATV  xrntr,  or  get  one  in  our  ready  to  go 
TX70-1  lor  the  shack,  with  P.C.  Electronics  you  sea  the 
best!  Companion  receiving  downconverter  board  TVC- 

2G  $49,  or  ready  to  go  in  a  cabinet  *  TVC-4G  $89. 


TX70-1 

XMTR 


TVC-4G 
RECV 
CONV, 
$89 

THE  ATV  TWINS 

Hams,  Call  or  Write  for  our  latest  catalog  of  ATV  gear! 
Transmitters  sold  only  toTech  or  higher  licensed  amateurs 
varified  in  latest  Callbook  or  copy  of  new  license,  5/89 


(818)  447-4565  m-team-5:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MasterCard 

Tom  (W60RG) 
Maryann  (WB6YSS) 
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it  QUALITY  PARTS      * DISCOUNT  PRICES     &FAST  SHIPPING 


MX  CLECTROfllCS  CORP. 


1/4   WATT   RESISTOR    KIT 

*3*fri  \q>  lh*  wort»t»ep, 

Ihin  iMwidi  iamm\at  klL 

contalni  10  ulw»*  *ach  of  42, 

of  Iha  m«r  popular 

bnckidM  m  dlwdad  bat  and  a 


VALUES 


ISO 


tlfcfttS 
MBtkH 

330  oh*a  OT  tftan,  IB  ato*  ■Bt**  tit.  1 »,  1  St,  K_ 
ELZtt  ftJfc  K  *7K.  M<&*C  t«.  1$K.  3?K,  3BL3H, 

Tin  [■■mi  Jn  i m  ■■■  '  i  trx  nn 

Convto*  kfl  ■  *  *  CATC  REKfT- 1 4     1 1 7.00 


MINIATURE    BCD 
THUMBWHEEL    SWITCHES 
3MK#  J-D0001  #1 
Each  switch  has 
digits  0-9.  Snap 
together  10  make 
up  any  necessary  configuration. 
Designed  to  mount  directly  to  P.C* 
board  Pins  on  r  centers  Each 
twich  ts  .64-  hgh  X  59'  wide  X  23$* 

ttttafc 

CAT#  SVYTH-5      2  for  $1 .00 
10fOf$4SO    *     1  GO  lor  $40.00 


3  to  6  VdC  MOTOR 
with  GEARBOX 

Probably  designed  for  chllds  toy. 
Lever  selects  £  forward  and  one 
revers  e  speed .    1  st  ge  a  r  aprox. 

120  rpiTvBVdc, 

2nd  gear  aprox. 

300  fpnvSvdc, 

Reverse  aprox. 

1 20  rpfTV6vdc. 

3  35- X  1.75"  X  3.25" 

CAT*   DCM-10    $600 


PIEZO 

WARNING 

DEVICE 

mS^^J    7DVAc^2Cn>.  V 
4hgh  ■  7r**  Aft  PC  bOB4 
CATf  PD/M     I"  7f 


XENON    TUBE 


31J7«e 

•■erSfwic  !l»i  -v  mat*  pmjadi. 
CAT*  FLTJ  21w  |l.«j 


-\ 


WIDE   BAND   AMPLIFIER 

NEC*  UPC  165 10.   >200M*if&3db. 
Cbun:  13*  @  N5DQ  to.  3  Wit  oporaJ^n. 
Smalt  (wfcflg* 4mm  d*  X  3.5  mm IhkA. 
CAT!  UPC-tfiSl      2ta$lt» 
10tarf4JO    *     »00to|3&CC 

N-CHANNEL    MOSFET 

CJVti  0*111  V> 

LAACf  OUAKTfTV  AVAfUHf  \»* 


sv*e»CT»    cm » 

•  V4e#7SDeM     CAT* 
iV*#2S0nm     CAIi 

■I'Vacetaw-m  CAT* 
!IVc$tn>     CAT* 


WALL 
TRANSFORMERS 

ALL PLUG 

DUECTIY 

KTOT2DVAC 

OUTLET 

DCTM3D      »J4 

OCTC-*TI      £L» 

ocra-MS    «2.sc 

ACTI-1393   1X50 
ACTI -^U£    CUi 


NICKEL-CAD 
BATTERIES 

(RECHARGEABLE] 


SPECIAL!!  AAASJZE 

F|    1J[I [^  P-1BAAA 

u«p«)  i#e«Afl 

CAT*  NCe-AJJIJt     I'JCmJS 

ia la*  1^1.46  -  i0DV»ir35ac 


IJtwtM&OOmAh 

CAT*   WGB-AA 

AASEE     12.20  atth 

WITH  SOLDER  TABS 

CAT*   NCD  GAA 
C«tS    »4^4  EACH 

T2*ci*«  1300  mA* 

Q«ZE     U<C*v 
CAT*   WCB^D 


t0   AMP   SOLID 
STATE    RELAYS 

EUECTFOL*  SZIH 

CONTROL; 

i'UI*J  &.ii;o  10  VAi 

(wiH  opftrmta  on  D-3?Vdc|. 

LOAD   10«ru  #idOV«c 

J  MFX  T  ^*_  XTlfBT 

CAT*  gSHLT.iQB      »3  5C» 

ouAArnrr  cMsooAtw 
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TRANSFORMER 
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Sw»i4*rpr.  5Q&Q0G  ofw*i 
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SWITCHES 
ITT   PUSH    BUTTON 

ITT  MDfV  wriw  W  X 

10*  ara^  rectsngular 

r*^w*i.S.P.S.T    NO. 

PtmJl  In  ciOH-  RAf  t0 :  Q- 1  *Tp  swHchinp,  0.ZS 
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1  StOL  10 

«wcarwsAeeL^£ 
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S.P.S.T.    (ON-OFF) 
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7nlT  Ifirifl^'f  mni.inttrf 
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CfffE**  CATi  LE9-2 
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CATffL6tP-l  lQtotftLx 
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LED  HOLDER 
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P.C.  rrDart  liTth,  p**»  Or.  D<P  : 
CAT*  RLT-TtT       11  M3  B*ahi 


5  VOLT  DC  3  IP  RELAY 
GouU,  Allied  CmlraM 
Sfl-1A-5VOC 
3PST-n<Hmmirv 

2*ro£9«aat.    th  irxjsr 


& 


. 
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WRITE     1 1® 
FOR  OUR 

FREE 

CATALOG 

OVER 

4000 

PARTS! 


-.^— 


■  ■*,  1  !■ : 


MAIL  ORDERS  TO: 

ALL    ELECTRONICS 
P.O.    BOX   567 

VAN    NUYSP    CA   914DB 

TWX^101010163   LALL  ELECTHONiq 

OUTSIDE  THE   U.S.A. 
5END   $2.00    POSTAGE 
FOR   A  CATALOG!! 


ORDER    TOLL    FREE 

800-826-5432 

INFO:     (816)904-0524 

FAX:     (818)781-2653 
MINIMUM  ORDER  $10.00 
QUANTITIES    LIMITED 
CALIF.  ADD  SALES  TAX 
USA:  53.00  SHIPPING 
FOREIGN  ORDERS 
INCLUDE    SUFFICIENT 

SHIPPING,    NO     C+O.D. 
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Co-Co  Clipboard  Magazine  * 


Published  m-Monthly  * 

The  only  Color  Computer  Magazine  tiiat  features     * 
a  regular  column  on  . .  . 


Amateur  Radio 
Plus 


Buitftrvs  Programming 
Machinf  l^n^iutge 
Modular  Prwfiramirsfiif 
Product  Rnrievs 


LompuServe 
t>3*9  I ;tiirti« 
Tutorials 


* 
if 

TV 

* 

* 

* 
* 

* 

A 

* 

* 
* 


. , .  And  ranch  mar*  tvtry  iwuc 

1  yea.r  oT Ctipboard  S1S  00  US.  Funds 

2  years  of  Clipboard  328.00  U.S.  Funds 
1  year  Canadian  $18.00  U.S.  Funds 
i  year  Overseas  $27.00  US  Funds 

And  now  you  can  phone  in  your  order! 

(71 6 J  679  0126    ^gj£     ^^ 

37A2U^  20.  Ik»3,I>pt73^rrKlooiH,rTri«ft5 


VK4 
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OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


$95  00 


MMf200~7  $55.00  PSf432 

{usually  sufficient)  (for  extra  protection} 

I.L  ®  145  MHz  0.5dB  LL.  @  435  MHz  0.1  dB 

Loss®  435  MHz  40  dB  min  Loss®  145  MHz  TOdBtyp 

Send  75c  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products.  Shipping  FOB  Concord,  MA 
f  PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTiCE 

JTmZ     SPECTRUM  INTERNATIONAL  INC.  {508)263-2145 

9%  ■     P.O.  Box  10845,  Concord,  MA  01742t  USA 

^^^h  Come  see  us  at  Dayton  Booth  #66  &67 
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antenneX 

"The  mini- magazine  for  antenna  experimenters" 
DO  YOU  - 

•  Haw  a  busy  moofe  signal  en  at  bands? 

•  feed  *t  DTexQensne  dredjon*  antenna  fcr  TO  metent? 

•  Can  t  r*  -ose  between  a  veroca)  or  hoitzonta)  antnna'1 

•  Heed  a  **  wee  antenna  for  160  meters? 

•  Warn  to  design  an  an^ma  but  don't  warn  to  redo  the  wfieel? 

•  Need  a  program  lor  antenna  design  and  antenna  plotting? 

•  Want  la  find  out  rf  someone  el$e  has  Solved  ytM  problem? 
■  Don1!  know  what  antenna  is  best  tor  hamsats  or  others? 

•  Need  a  disguised  mobile  antenna  tor  Ihe  car? 

•  Want  a  cheap  automatic  antenna  coupler  lor  any  type  fig? 

•  Just  want  to  learn  more  about  antennas? 

THEN  YOU  MUST  SUBSCRIBE  TO  -  antenneX 

mto—tX  s  a  mfi»<maga2ine  for  antenna  experimenter*  torn  me 
new  ham  to  me  owner.  There  e  sometharg  tor  everyone  From 
computer  -aifl«d  oesqn  t>  reference  ttbit  of  ti^ofe  measuKments 
to  a  question  and  answer  ooiinn  Everyone  wi  find  something 
of  ntereslf 

A  one  year  subscnplton  e  only  SIT, §7  tar  Continental  USA  and 
possesions,  $17.00  for  horeHjn  surface  mail 

Send  your  subscription  to: 

antenneX 

P.O.  Box  8995  Dept.  19     Corpus  Christi,  TX  7B412 
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10  AND  UAI-20 
UNIVERSAL  REPEATER/LINK 

INTERFACE 


Detailed  application  manual 

Low  power  operation,  I9ma  (o:  12v 

CTCSS  decoder  on  the  UAI-20  only 

Assembled,  tested,  one  year  warranty 

Link  monilor-miit/ monitor  mute  control 

Adjustable  repeater/ link/ DTMF  audio  outputs 

Selectable  DTMF  mute  on  repeater  and  link  audio 

Repeater,  link  auxiliary  and  control  audio  inputs 


UAMQ 

$44.00 


UAI-20 

$89.00 


Mi'illP-C  Oi-J 


i1 


CREATIVE  CONTROL  PRODUCTS 

3  IBS  Bun  hug  Avenue 

Grand  Junction,  CO  81504 

(303)  434  9405 
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KC8AL' 


i 


If  you  have  :\n  IBM  or  compatible  or  a  1 28  K  Apple  lie.  lie.  or  llgs  (with  AppleWorks)  you  can 
keep  track  of  your  DXCC.  WAS,  or  just  your  everyday  lodging  with  our  help.  With  your 
computer  you  can  search,  order,  update,  or  print  any  otic  of  the  many  data  fields  included  or 
you  may  add  some  of  your  own.  This  makes  it  easy  to  keep  track  uf  all  the  awards  and  QSLs  in 
your  shack.  For  IBM  we  include  hath  the  program  and  the  data.  For  the  Apple  Jl  series  just  the 
data  is  included  for  use  with  AppleWorks,  included  in  our  data  are  all  the  I.  TIL  &  CQ  zones 
plus  the  latitudes  and  longitudes  of  all  the  current  DXCC  countries  Also  all  states  and  counties 
are  included! 

Just  f  19.95  +  S2.00  s&h  (Ohio  residents  add  5.75%  for  the  governor). 


Eightland  Data 


Rt .  -3  Alexander  Road 

Bellvilic,  Ohio-ft4Hl5 

or  call  4 1 9-886-5*07  or  4 1 9-529-5 1 5  5 

(SI,  00  off for  phone  orders)  Visa  &  MC  accepted 

Apple  &  AppleWorks  are  r eg.  TM«f  Apple  Computer  Inc.  IBM  ts  areg.  TM  of  [mernational  Business  Machines. 


,  t 
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INTERFERENCE? 


•  Interference  Location 

•  Stuck  Microphones 

*  Cable  TV  Leaks 

*  Security  Monitoring 


*  VHF  and  UHF  Coverage 

*  Computer  Interface 

*  Speech  Synthesizer 

*  12  VDC  Operation 


New  Technology  {patent  pending)  converts  any  VHF  or  UHF  FM  receiver  into  an 
advanced  Doppler  shift  radio  direction  finder  Simply  plug  into  receiver's  antenna 
and  external  speaker  jacks.  Uses  four  omnidirectional  antennas.  Low  noise,  high 
sensitivity  for  weak  signal  detection  Calf  or  write  for  full  details  and  prices. 


P  DOPPLER  SYSTEMS,  INC.  P.O.  Box  31819 
Phoenix,  AZ  85046 


(602)  488-9755 


COMPUTERIZE 
YOUR  SHACK 

Control  up  to  eight  digital  radios  simultaneously  from 
your  MS  DOS  microcomputer'  DataCom,  Inc.  offers  a 
series  of  software/hardware  packages  thai  interface 
wftti  many  current  synthesized  rifts.  These  Include: 

ICOM  735.  rC-761.  IC-781,  IC  R7OO0.  IC-R71A 
Yaesti747,  757GX,  757GXM,  767,  &6O0 
Kenwood  TS-440,  TS940,  TS-140.  TS-6&0.  711,  fill. 
RS0OO 

Datacom  couldn't  be  simpler  to  install.  The  user 
doesn't  need  to  know  anything  about  MS-DOS — tha 
Installation  program  does  It  all!  After  installation,  the 
user  sets  the  parameters  with  menus, 

These  packages  allow  complete  control  of  these  rigs 
from  the  keyboard,  and  moref  Datacom  adds: 

*  Scan  functions  added  to  radios  that  don't 
allow  this  from  the  front  panel. 

*  Frequency  and  associated  Info  memory  limited 
only  by  disk  storage. 

'Tabular  screen  display  of  all  of  tha  channels 
stored  In  memory,  along  with  a  full  description  of 
each.  Including: 

—mode  (LSB  USB.  FM.  etc) 

— eight  character  alphanumeric  description 

—signal  bandwidth 
'continuously  variable  scan  delay  from  100 
milliseconds  up 
*a  full  featured  logging  utility 

AVAILABLE:  FOR  IBM  PC,  XT,  AT,  B0386  256K  RAM 
1  SERIAL  PORT  AND  1  FLOPPY  MINIMUM 
PROGRAM  WITH  INITIAL  Li  BR  AMES  99  95 

RS-232  TO  Til  INTERFACE  ONLY  (NEEMD  *F  DON'T  HAVE 

MANUFACTURERS  INTERFACE] 
EXTERN AL  INTERFACE  ALLOWS  4  RADIOS  99  95 

INTERNAL  PC  INTERFACE  w71  SERIAL  &  I  RADIO  PORT  129  95 
SreCTRUM  ANALYZES  MODULE  (CAU  FOR  PRICE) 

COMPLETE  SYSTEMS  INCL  RADIO,  INTERFACE,  COMPUTER 

AVAILABLE  (CALL  FOR  PRICE} 

DATACOM,  INT. 

8081  W.  2 1ST  UN  E 

HfALEAHFFL  33016 

AREA  CODE  (305)  822-6028 
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HRT-1 


AflT-l:    A  complete   interface   system 
for   lend  and   receive  on   Z"*it   KTTV 

(Baudol    *   ASCII)   and  AMTOR,    for 
use  with   the  Cottaodore   64/tZa 
cosputer.      Operating  pros; ran  on 
di*i   included.  fl?0,no 


Alfe'l;   A   conplctr    interface 
for   send   ind    receive   en 
{Baudot   4  ASCII)    3i»d  AXTDJU 
use   vith  Coiasodc7£   VIC-  20. 
Operating  prcfraa   in   RDM. 


system 

RTTY 

far 

$99.5- 


&WL'  A  receive  Gnlv  partridge  for 
CW,  RTTY  (Baudot  i  ASCII  I  for  use 
vi  th   CoBBodoT  128.      Sr^rstinc. 

pTQgTtm  in  ROJJ.  J 64, CO 


AIRDI5E:      AA  AIR   1    type 
operating   program  for 

use  with  your  interface 
hardware.      Both  VIC- 2(3 
j nd    CM/12S   programs    on 
one  di  3 1  $39.95 

AIRROH:    Cartridge 
version  of  AIRDI5K   for 
C6I/12S   ojjijr,  S59.S5 


MORSE 
COACH 


HDRSE  COACH:      A  Complete    teaching 
and  testing  prajram  for  learn: 

t he   Morse   code    in   a   cartridge. 
For  CM  or  CI ZB<  >$49>9fi 

VEI     SPECIAL  530 


Thefs  produc' 


nerly  sanufacturt  ,  MICROLOG 


G  and  G     ELECTRONICS 

OF  MARYLAND 


8524   DAKOTA  DRIVE,   GAITHERSBURG,  MD   20877 

(301)  258-7373 
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HAVE  FUN 

ON 

20  METER 
AM! 


Convert  a  Radio  Shack  TRC-218  AM  CB  handheld, 
model  2M638A  to  14286  Khz.,  the  20  meter  SPAM 
frequency.  RF  output  1-2  watts,  receive  sensitivity  0,8uv 
for  lOdb  S+N/N.  Just  plug  in  2  crystals,  replace  and 
add  capacitors  only,  and  lime  upl 

Send  check  or  money  order  for  $79,95  to: 
Boucher  Electronics 

WB3ELL 

P.O,  Box  334 

Erie,  PA  16512-0334 
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Ho 


Number  24  on  your  Feedback  card 


MING  IN 


Joe  Moeft  PE  K0OV 
PQBOX25Q8 
Futferton  CA  92633 

Selecting  Polarization 

in  previous  columns,  I  ex- 
plained why  your  VHF  transmitter 
hunting  antenna  should  have  the 
same  polarization  as  the  antenna 
used  by  the  hider.  If  your  hunting 
antenna  has  the  wrong  polariza- 
tion, the  directly  propagated  sig- 
nal will  appear  to  be  much  weak- 
en Worse  yet,  reflected  signals 
from  terrain  features  can  appear 
stronger  relative  to  the  direct  sig- 
nal, resulting  in  false  bearings. 

Unless  hunt  rules  restrict  the 
hider  to  a  specific  polarization, 
your  RDF  antenna  should  be  ad- 
justable for  horizontal  and  vertical 
polarization,  and,  if  possible,  for 
everything  in  between.  Dopplers 
and  some  switched-antenna  RDF 
sets  can't  change  polarization, 
but  it's  easy  with  quads  and 
beams. 

Antenna  Setups 

When  you  set  up  for  T-huntfng 
with  an  aluminum  yagi,  make  pro- 
visions for  easy  turning  of  the 
boom  to  select  polarization.  Some 
long  Cushcrafi  beams  have  mast- 
to-boom  plates  like  the  one  in  Pho- 
to A,  If  yours  doesn't,  make  your 
own  m\h  U-bolts  and  an  alu- 
minum plate  from  a  hardware 
store.  U-bolts  should  be  snug,  but 
not  so  tight  that  the  boom  can't  be 
turned  by  hand.  Don't  forget  the 

lockwashers. 

If  you  prefer  a  PVC  and  fiber- 
glass quad  for  fox-finding,  make  a 
slip  joint  for  changing  polarization 
by  using  the  technique  of  Photo  B. 
The  Vi*  PVC  boom  goes  through 
the  ¥a*  x  y*m  x  ¥**  slip  tee  fitting, 
which  is  slotted  with  a  saw  cut 
through  the  top.  Thin  rings  of  PVC 
material,  cemented  over  the 
boom  on  each  side  of  the  tee, 
keep  it  from  sliding.  An  automo- 
tive hose  clamp  adjusts  tightness, 

It  takes  only  a  few  seconds  to 
get  out,  reach  up.  and  twist  the 
antenna  from  horizontal  to  vertical 
or  vice  versa.  Be  sure  to  dress  the 
feedline  with  a  bit  of  slack  to  ac- 
commodate tne  boom  rotation,  A 
xh "  x  Vi "  x  % "  tee  is  harder  to  find, 
but  it  eliminates  the  need  for  PVC 
rings.  Just  spirt  the  top  with  a  saw 
and  force  the  boom  through, 
reaming  out  the  inside  of  the  tee 
slightly  if  necessary. 
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Radio  Direction  Finding 

Clarke  Harris  WB6ADC  uses  a 
clever  arrangement  that  allows 
him  to  change  polarization  of  his 
quad  by  reaching  out  from  inside 
his  van  and  pulling  strings.  The 
strings  rotate  the  boom  90  de- 
grees back  and  forth,  with  me- 
chanical stops  at  horizontal  and 
vertical  polarization  positions. 

Crossed  Yagis 

Electronic  polarization  switch- 
i  ng  is  even  better  than  mechanical 
methods.  It's  perfect  for  hunting  in 
bad  weather,  since  you  don't  have 
to  reach  out  or  get  out  to  twist  the 
antenna  boom.  Several  crossed 
yagi  antennas  are  available  com- 
mercially for  OSCAR  work. 

The  Cushcraf!  A144-1 0T  has  1 0 
elements,  five  for  each  polariza- 
tion, with  a  gamma  match  on  each 
driven  element  for  direct  connec- 
tion to  50Q  lines.  You  can  mount 
the  antenna  with  elements  hori- 
zontal and  vertical,  and  bring  a 
separate  coax  line  for  each  driven 
element  down  to  a  two-way  coax- 
ial switch  near  the  driver's  seat. 

The  following  scheme  is  much 
more  versatile,  and  has  been 
used  successfully  in  many  hunts 
{and  many  wins)  by  Vince  Stag- 
naro  WA6DLQ.  He  adapted  it  from 
work  done  by  British  VHF  DXers, 
which  was  described  in  the  RSGB 
VHF/UHF  Manual.  A  six-position 
rotary  switch  selects  among  four 
linear  polarizations  and  both 
senses  of  circular  polarization. 

WASDLQ's  crossed  yagi  anten- 
na is  home-built  from  two  KLM 
model  144-148-4  antennas,  as 
shown  in  Photo  C.  To  make  the 
conversion,  remove  all  elements 
from  one  of  the  KLM  anten  nas  and 
mount  them  on  the  boom  of  the 
other  antenna  at  exactly  right  an- 
gles to  its  existing  elements. 
Added  elements  must  be  as  close 
as  possible  on  the  boom  to  their 
cross-polarized  counterparts,  and 
original  element  spacing  must  be 
maintained. 

The  KLM  antennas  use  folded 
dipole  driven  elements  with 
4:1  coax  baluns  to  match  50Q 
feed  lines.  Assemble  the  two 
baluns  per  KLIVTs  instructions 
and  connect  them  to  the  driven 
elements  according  to  the  inset 
in  Figure  1b,  The  inner  conduc- 
tors of  the  coaxes  to  the  switch 
box  go  to  the  top  terminals  on 
the  driven  elements.  Driven 
element  ti\  is  forward  of  driven 


Photo  A.  An  aluminum  plate  and  U-botts  at  the  boom-to-mast  joint  allows 
rotation  of  the  boom  to  change  polarization. 


element  #2  on  the  boom. 

Why  pface  the  elements  at  a  45 
degree  angle  to  the  boom  instead 
of  one  set  horizontal  and  one  set 
vertical?  Vince  did  it  this  way  to 
allow  use  of  a  metal  mast.  If  one 
element  set  were  vertical,  it  would 
interact  with  the  metal  mast,  de- 
grading the  directional  perfor- 
mance. Moreover,  this  method 
keeps  the  lower  tips  of  the  anten- 
nas higher  above  the  car  roof. 

The  Switcher  Box 

The  Minibox  housing  the  switch 
must  provide  plenty  of  room  for 
the  phasing  lines.  BMC  recepta- 
cles are  best  for  the  three  connec- 
tors, but  you  can  also  use  SO-239 
UHF  types.  Mount  them  so  that 
their  center  contacts  just  touch 
the  wiper  arms  on  the  switch 
decks  (see  Photo  D)  and  solder 
them  in  place. 

Select  your  rotary  switch  for 
good  RF  performance.  Check 
swap  meets  and  surplus  sources 
for  switches  specially  designed 
for  RF  useT  with  60  degree  detents 
instead  of  the  typical  30  degrees. 


Because  of  the  critical  lengths  of 
the  phasing  and  matching  lines, 
your  switch  box  will  work  on  only 
one  band*  just  like  the  cross-polar- 
ized yagi.  WA6DLQ"s  setup  is  for 
two  meters,  but  you  can  make  a 
switcher  for  another  band  by  scal- 
ing coax  jumper  lengths  by  the 
inverse  ratio  of  the  frequencies. 

The  quarter-wavelength  75Q 
lines  are  impedance  transformers 
to  allow  paralleling  two  50Q  an- 
tennas and  feeding  the  combina- 
tion with  SQQ  line.  The  quarter- 
and  half-wavelength  50Q  lines 
provide  90  and  180  degrees 
phase  shift,  respectively,  for  po- 
larization selection. 

Small  coax  such  as  RG-58 
(50O)  and  RG-59  (750)  also  works 
for  the  phasing/matching  lines. 
You  can  even  use  smaller  coax 
such  as  RG-174  (50Q)  and  RG- 
179  (750)  between  the  switch 
gangs.  The  fines  are  so  short  that 
loss  is  not  a  problem,  A  foot  of 
RG-174  has  only  0.15  dB  loss  at 
two  meters. 

Don't  use  RG-174  if  you  have  a 
high  power  transmitter  or  amplifi- 


Photo  8.  Slip  joint  for  PVC  quads.  The  hose  damp  adjusts  the  tightness, 


Photo  C.  The  mvitiple+polariza- 
tion  yagi  is  made  from  two  KLM 
beams.  Note  that  element  sets  are 
at  45  degree  angles  to  the  mast 

er— it's  rated  at  only  45  Watts 
maximum  at  two  meters.  Vince 
used  RG-122  (50O)  and  Belden 
8280  (75G),  which  are  larger  than 
RG-174  but  smaller  than  RG-58. 
They  handle  reasonable  power 
and  are  easy  to  wire  in. 

See  Figure  la.  The  solid- 
dielectric  coax  types  mentioned 
above  have  69.5%  velocity  of 
propagation.  Quarter  wavelength 
lines  (90  degrees  phase  Shift)  are 
131/4f'  and  the  half-wavelength 
line  (130  degrees  phase  shift)  is 
261A*  long*  Cut  eight  quarter- 
wavelength  lines  from  75Q  coax 
("A"  jumpers),  two  quarter*  wave- 
length lines  from  50Q  coax  ("B" 
jumpers),  and  one  hatf*wave- 
length  line  from  50O  coax  ("C" 
jumper), 

I  don't  recommend  foam  dielec- 
tric coax  for  phasing  lines,  be- 
cause its  velocity  of  propagation 
changes  the  lengths,  A  typical  fac- 
tor for  foam  coax  is  75%,  but  it 
varies.  You  can  determine  the  cor- 
rect value  for  your  coax  from  ta- 
bles in  handbooks  and  catalogs, 
and  scale  the  lengths  accordingly, 
or  you  can  cut  the  tines  to  reso- 
nance with  a  dip  meter.  The  two  D 
jumpers  are  short  pieces  of  bare 
wire  going  directly  between  the 
appropriate  switch  terminals. 

Strip  the  braid  back  Va "  and  the 
dielectric  back  Va"  on  each  end  of 
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Figure  1.  (a)  Schematic  diagram  of  the  polarization  switcher  box.  (b)  The  baluns  that  connect  to 
the  driven  elements  are  4: 1 . 


the  coax  jumpers.  The  center  con- 
ductor of  each  tine  goes  to  the 
switch  lug,  and  the  braid  goes  to  a 
ground  ring  made  of  copper  bus 
wire  surrounding  the  switch 
decks,  as  shown  in  Photo  D. 

In  three  places,  a  transformer 
line  and  a  phase  shift  line  must  be 
connected  in  series  between 
switch  decks.  Do  not  use  connec- 
tors at  the  junction  of  the  two  ca- 
bles. Remove  the  jacket  Vfc"  from 
each  end  and  retract  the  braid. 
Solder  the  center  conductors  to- 
gether and  tape  over  that  junction. 
Then  smooth  the  braids  together 
over  the  tape,  wrap  some  fine 
bare  wire  over  the  junction,  and 
solder  carefully  and  quickly.  Cov- 
er the  whole  joint  with  electrical 
tape  or  shrink  sleeving. 

Use  low-loss  foam  coax  such  as 
RG-58X  for  the  two  lines  between 
the  switch  box  and  the  antenna- 


Photo  D.  Inside  view  of  the  switcher  box,  showing  the  three-deck  ceram- 
ic switch  with  wiper  fugs  soldered  directly  to  the  BNC  Jacks, 


driven  elements.  The  incoming 
wavefront  at  the  two  antennas 
must  arrive  at  the  switch  box  in- 
puts at  exactly  the  same  instant. 
Therefore,  the  two  lead-ins  must 
be  the  same  length,  except  to  cor- 
rect for  the  distance  between  the 
driven  elements  on  the  boom.  For 
example,  if  OE1  and  DE2  are  ex- 
actly one  inch  apart  on  the  boom, 
make  the  lead  from  DE2  exactly 
¥<*  (Remember  the  velocity  fac- 
tor!) shorter  to  provide  this  com- 
pensation. 

Outguessing  the  Hider 

A  multiple  polarization  antenna 
system  is  a  big  help  when  hills  and 
buildings  cause  signal  reflections 
and  multipath.  At  the  start  of  the 
hunt,  check  all  directions  and  all 
polarizations  to  find  the  strongest 
and  clearest  signal  using  your  S* 
meter  if  the  signal  is  strong 
enough.  If  not,  use  your  noise  me- 
ter if  you  have  one.  (If  you  don't 
have  one,  don't  despair.  There 
wit)  be  one  in  this  column  soon.) 

In  situations  when  there  are 
nearly  equal  signal  strengths  in 
more  than  one  linear  polarization 
position  or  in  more  than  one  direc- 
tion, the  bearing  with  least  flutter 
and  fewest  fluctuations  is  proba- 
bly the  direct  signal. 

Some  hunters  have  noticed  that 
horizontally  polarized  signals 
have  much  less  polarization  shift 
as  they  knife-edge  over  hills  and 
bounce  back  from  them,  com- 
pared to  vertical  signals,  which 
readily  shift  and  sometimes  ap- 
pear to  go  circular,  But  don't  con- 
sider this  a  hard  and  fast  rule, 

A  linearly  polarized  signal  will 
appear  to  be  about  3  dB  weaker  in 


the  circular  switch  positions.  Like- 
wise, a  circularly  polarized  signal 
will  appear  to  have  nearly  equal 
strength  in  the  four  linearly  polar- 
ized switch  positions,  and  will  be 
about  3  dB  stronger  in  the  correct 
circular  switch  position. 

Check  polarization  frequently 
through  the  hunt,  particularly  as 
you  go  over  hilltops.  What  ap- 
pears to  be  a  45-degree  or  cir- 
cularly polarized  signal  at  the 
starting  point  may  turn  out  to  be 
something  completely  different 
as  you  close  in.  Polarization  will 
be  correct  only  when  the  signal  is 
exactly  "on  axis."  Signals  from 
the  side  and  rear  of  the  antenna 
often  produce  incorrect  polarity 
indications. 

Even  if  your  antenna  system 
switcher  is  built  perfectly,  your  re- 
ceiver input  impedance  is  proba- 
bly not  exactly  50Q  over  the  entire 
band.  This  mismatch  between  the 
antenna  system  and  the  receiver 
can  occasionally  cause  incorrect 
polarization  indications  with  this 
switching  system.  This  is  not  a 
practical  problem  in  transmitter 
hunting,  but  it  will  cause  errors  if 
you  try  to  use  the  antenna  system 
for  serious  propagation  studies  or 
laboratory-type  instrumentation, 
The  mismatch  can  be  masked  by 
switching  in  10  dB  or  so  on  your 
attenuator  when  polarization 
measurement  accuracy  is  impor- 
tant (You  do  have  a  50O  imped- 
ance attenuator,  don't  you?) 

One  last  caution:  don't  turn  the 
selector  switch  white  transmitting. 
Good  luck,  and  come  back  next 
time  for  ways  to  support  your  an- 
tenna mast.  Get  ready  to  drill  that 
big  hole  in  the  car  roof! 
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14714  Knightsway  Drive 
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Satellite  Activities 

During  1980,  AMSAT  NA  is 
promoting  events,  contests,  and 
operating  activities  via  AMSAT* 
OSCAR-13.  The  satellite  is  a  limit- 
ed resource,  so  activities  which 
can  overload  the  transponders 
and  cause  battery  degradation 
are  avoided. 

ZRO  Test 

The  ZRO  Technical  Achieve- 
ment Program  or  "ZRO  Test"  be- 
gan on  A-O-1 3  in  mid-January  af- 
ter successful  reorientation  of  the 
satellite.  This  activity  is  a  lest  of 
operating  skill  and  equipment  per- 
formance. The  tests  can  only  be 
run  when  the  satellite-pointing  an- 
gle provides  uniform  signal 
strengths  within  the  satellite's 
footprint. 

During  a  typical  ZRO  Test,  a 
control  station  sends  and  repeats 
numeric  code  groups  at  gradually 
reduced  power  levels  (3  dB  each 
time).  Participating  operators 
measure  the  sensitivity  of  their 
systems  by  monitoring  and 
recording  the  contents  of  the 
transmissions.  Those  who  can 
copy  the  satellite's  beacon  can 
copy  level  "zero"  of  the  test.  The 
challenge  is  to  copy  the  lower 
power-level  transmissions. 

Alt  satellite  enthusiasts  are  in- 
vited to  listen  to  the  A-O-1 3  ZRO 
Tests.  The  downlink  frequency  on 
Mode  B  (70  cm  up  and  2  meters 
down)  is  145.840  MHz.  Mode  L {23 
cm  up  and  70  cm  down)  ZRO 
Tests  will  be  scheduled  later  in  the 
year.  All  transmissions  are  CW  at 
10  wpm.  Check  the  AMSAT  Nets 
and  Packet  bulletins  for  sched- 
ules and  updates.  Other  back- 
ground information  can  be  found 
in  the  November  1988  "Hamsats" 
column  and  "Satellite  Awards'*  by 
WB5RMA  in  the  May  1988  issue 
of  73. 


Operating  Milestones 

AMSAT  NA  has  issued  certifi- 
cates to  all  those  who  made  con- 
tacts with  specified  stations  on  A- 
0-1 3's  first  day  of  operation. 
Other  operating  events  under 
study  include  a  foxhunt  (hidden 
transmitter  hunt)  via  satellite,  and 
one-  or  two-hour  sprints  similar  to 
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those  on  the  HF  bands. 

Dave  Guimont  WB6LLO  prefers 
events  corresponding  to  mile- 
stones in  a  satellite's  life  in  orbit. 
The  opening  day  of  general 
transponder  use  on  A-O-1 3,  July 
23,  1988,  was  such  an  event. 
Dave  began  his  pursuit  of  such 
milestones  five  years  earlier  on 
August  7,  1963  with  opening  day 
on  AMSATOSCAR-tCL  Table  1 
lists  contacts  Dave  has  made 
during  noteworthy  days  in  AO- 
10'slife. 

The  launch  date,  first  opera- 
tions day,  apogee  equator  cross- 
ings, and  maximum  northings  and 
southings  are  among  significant 
events  in  the  life  of  an  amateur 
satellite.  The  apogee's  sub-lati- 
tude position  outlines  a  cyclic  path 
on  the  surface  of  the  earth  as 
determined  by  orbital  parameters. 
In  the  case  of  A-O-1 0,  the  com- 
plete cycle  takes  approximate- 
ly three  years  and  nine  months. 
WB6LLO  has  completed  a  con- 
tact at  each  of  these  events. 
A-O-13  fakes  about  20  years 
to  complete  the  same  cycle. 
Those  who  made  contacts  on 
A-O-1 3's  "opening  day"  have 
begun  their  own  quest  for  oper- 
ating milestones  via  satellite. 

The  equator  crossings  and  the 
extremes  of  latitude  Dave  pin- 
pointed in  Table  1  were  deter* 
mined  by  30-second  "bracketing" 
during  an  applicable  five  minute 
period.  An  IBM  PC  with  an  AM- 


SAT satellite  tracking  program 
and  the  latest  NASA  orbital  pre- 
dictions were  used  for  the  compu- 
tations. 

A-O-1 0  was  in  service  during  all 
of  the  events.  It  will  hopefully  also 
be  in  operation  during  October 
1989,  the  estimated  time  of  the 
next  southernmost  apogee. 

This  effort  is  not  presented  as 
some  phenomenal  achievement. 
The  same  results  can  be  duplicat- 
ed by  the  most  modest  satellite 
station.  It  merely  indicates  one  of 
the  many  activities  that  are  a  pari 
of  operating  one  of  the  most  so- 
phisticated forms  of  amateur  ra- 
dio. How  many  operators  will  be 
"on  frequency"  for  the  next 
southernmost  apogee  of  A-O-1 0, 
or  the  first  northernmost  apogee 
Of  A-O-1 3? 

Antennas  and  Antenna  Systems 

While  winter  in  much  of  North 
America  has  forced  hams  to  put 
aside  antenna  projects,  this  is 
sometimes  the  best  season  for 
outdoor  work  in  South  Texas. 
Summers  can  be  oppressively  hu- 
mid and  hot. 

Antenna  systems  for  satellite 
chasing  can  be  simple  and  incon- 
spicuous, yet  provide  excellent  re- 
sults. A  recent  antenna  party  at 
W5EBH  provided  an  opportunity 
to  get  some  pictures  of  a  system 
as  it  was  put  together. 

In  the  January  '"Hamsats' 
column,  I  noted  several  antenna 
systems  that  active  satellite  oper- 
ators prefer.  The  quad  used  by 
Blake  W5EBH  on  2  meters  is  not 
typical,  but  it  was  available  and 
provided  satisfying  contacts.  The 
70  cm  antenna  is  a  KLM  1 8C  with 
polarization  switcher 


Photo  B.  KA5GOO  secures  the  tower  top  piste  for  the  array. 


Photo  A.  KA5OD0  and  N5LKJ 
position  the  satellite  antennas. 


Blake  carefully  checked  the 
wiring  for  the  Yaesu/Kenpro  rota- 
tors. It  is  very  easy  to  invert  rotator 
orientation  or  mis-wire  the  sys- 
tem, with  two  units  and  control 
lines  involved.  Take  note  of  this; 
Carefully  check  your  system  on 
the  ground  and  label  all  lines, 
including  the  coax. 

Since  satellite  antennas  only 
need  a  good  view  of  the  skyf  they 
don't  need  much  tower-  The  struc- 
ture in  Photo  A  is  just  high  enough 
to  allow  the  antennas  to  look  over 
the  top  of  Blake's  roof.  From  the 
street  they  are  not  even  visible. 

A  typical  HF  yag*  is  a  two-di- 
mensional antenna.  When  put  to- 
gether, it  will  lie  flat  on  the  ground. 
Satellite  antennas  designed  for 
circular  polarization  are  three-di- 
mensional, They  are  bulky  and 
can  be  difficult  to  transport  to  the 
top  of  any  structure,  especially  a 
tower  with  guy  wi  res.  Blake  did  not 
have  guys,  but  a  hoist  was  used 
for  safety,  and  it  did  make  installa- 
tion easier 

For  a  satellite  system,  the  az- 
imuth rotator  can  be  mounted  in- 
side the  tower  or  supporting  struc- 
ture, but  the  elevation  rotator 
must  be  in  the  clear.  In  this  case, 
however,  the  complete  system 
was  mounted  to  a  custom-made 
plate  on  the  top  of  the  tower. 

Many  satellite  enthusiasts  use 
Belden  991 3  coax  for  their  anten- 
na installations  to  keep  line  tosses 
low.  If  run  around  the  rotators, 
make  sure  to  keep  a  generous 


Satellite  Tracking 

with  your  PC  and  the  Kansas  City  Tracker  &  Tuner 
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The  Kansas  City  Tracker  is  a  hardware  and  software  package  that  connects  between  your  rotor  controller  and  an  IBM  XT.  AT,  or 

clone  It  controls  your  antenna  array,  letting  your  PC  track  any  satellite  or  orbital  body  The  Kansas  City  Tracker  hardware 
consists  of  a  ha  If -size  interface  card  that  plugs  into  your  PC,  It  can  be  connected  directly  to  a  Yaesu/Kenpro  5400A  5600A  rotor 
controller.  It  can  be  connected  to  other  rotor  assemblies  using  our  Rotor  Interface  Option. 

The  it««m  City  Tuner  is  a  companion  product  that  is  used  in  satellite  work.  It  can  provide  automate  doppler- shift  compensation 
for  digital  satellite  work  The  Tuner  is  compatible  with  most  ngs  including  Yaesu.  Kenwood,  and  Iconv  It  controls  your  radio  thru  its 
serial  computer  port  (if  present)  or  through  the  radio's  up/down  mic-click  interface. 

The  Xmnma*  City  Tracker  and  Tuner  include  custom  serial  interfaces  and  do  not  use  your  computers  valuable  COMM  pons  The 
software  runs  in  your  PC's  "spare  time,"  letting  you  run  other  programs  at  the  same  time. 

The  Kansas  City  Tracker  and  Tuner  programs  are  "Terminate-and-Stay-Resident'J  programs  that  attach  themselves  to  DOS  and 
disappear.  You  can  run  other  DOS  programs  while  your  antenna  tracks  its  target  and  your  radios  are  tuned  under  computer  control. 
This  unique  feature  is  especially  useful  for  digital  satellite  work;  a  communications  program  like  PROCOMM  can  be  run  while  the  PC 
aims  your  antennas  and  tunes  your  radios  in  its  spare  time  Status  pop-up  windows  allow  the  user  to  review  and  change  current  and 
upcoming  radio  and  antenna  parameters.  The  KC  Tracker  is  compatible  with  DOS  2  GO  or  higher  and  will  run  under  DESQ-VIEW. 


Satellite  and  EM  E  Work 

The  Kansas  City  Tracker  and  Kansas  City  Tuner  are  fully 
compatible  with  AMSAT's  QUJKTRAK  (3  2)  and  with  Silicon 
Solution's  GRAFTRAK  (2.0).  These  programs  can  be  used  to  load 
the  Kansas  City  Tracker's  tables  with  more  than  50  satellite 
passes  We  also  supply  assembled  fit  tested  TAPR  PSK  modems 
with  cases  and  1  lOv  power  supplies. 

DXf  Contests,  and  Nets 

Working  DX  or  contests  and  need  three  hands?  Use  the  Kansas 
City  Tracker  pop- up  to  work  your  antenna  rotor  for  you.  The 
Kansas  City  Tracker  is  compatible  with  all  DX  fogging 
programs.  A  special  callsign  aiming  program  is  included  for 
working  nets 

Packet  BBS 

The  Kansas  City  Tracker  comes  complete  with  special  control 
programs  that  allow  the  packet  BBS  user  or  control-op  to  perform 
automated  antenna  aiming  over  an  hour,  a  dayr  or  a  week  Your 
BBS  or  packet  station  can  be  programmed  to  automatically  soticit 
mail  from  remote  packet  sites. 

Vision-Impaired  Hams 

The  Kansas  City  Tracker  has  a  special  morse -code  sender 
section  that  will  announce  the  rotor  positron  and  status  auto- 
matically or  on  request.  The  speed  and  spacing  of  the  code  are 
adjustable 


The  Kansas  City  Tracker  and  Tuner  packages  include  the 
PC  interface  card,  interface  connector,  software  diskette,  and 
instructions.  Each  Kansas  City  unit  carries  a  one  year  warranty. 

•  KC  Tracker  package  for  the  Yaesu   Kenpro 
54O0A  5600A  controller    , . . . .  a . 

•  Interface  cable  for  Yaesu/Kenpro 


5400A/5600A 


*      *      *      m 


+     +      *-*---.       |       . 


Rotor  Interface  Option  (to  connect  to 


KC  Tuner  Option 


•       ■       r       m       a       *       ■ 


+      4      4      *      4      # 


Assembled  &  tested  TAPR  PSK  modem  with  case  & 

1 1 0v  power  supply .,,,-.   $219 


AMSAT  GuikTrak  software 


____!._. 


$   75 


Visa  and  MasterCard  accepted. 

Shipping   and   handling:    $5,    $20  for   international   shipments 

Prices  subject  to  change  without  notice 

L.  L.  Grace 

Communications  Products 
41  Acadia  Drive  •  Voorhees.  NJ  08043  iUSA 

For  more  mfo  Telephone  609-751  1018 

CompuServe  72677,1 107 


loop  of  this  cable  around  the  rota* 
tors  (see  Photo  B)  to  keep  rota- 
tional stress  low.  The  9913  cable 
has  a  foil  shield  that  does  not  twist 
well.  Any  twisting  of  the  cable  near 
a  connector  may  cause  the  con- 
nector eventually  to  fait,  due  to  the 
shield  detaching,  or  the  whole  ca* 
ble  working  loose  of  the  assembly. 
After  a  few  hours  of  work  in 
Blake's  back  yard,  the  antennas 
were  up  and  the  cables  secured 
and  fished  through  the  attic.  Does 
it  work?  You  bet!  Although  its  ap- 
pearance is  strange,  the  array  is 
balanced  and  it  performs  well  ort 
Modes  B  and  J  (2  meters  up  and 
70  cm  down), 

Updates 

RS-10/11  continues  with  Mode 
A  (2  meters  up  and  1 0  down)  sev- 
en days  a  week.  Mode  K  (15  me- 
ters up  and  10  down)  has  been 
activated  simultaneously  with 
Mode  A  on  some  weekdays. 

Fujt-OSCAR-12  has  been  acti- 
vated for  very  limited  operation. 
Operating  schedules  can  be 
found  on  the  AMSAT  nets  and 
also  via  the  bulletins  on  UoSAT- 
OSCAR-11  (1200  baud  Bell  202 
format).  Extended  schedules  are 
subject  to  change,  but  have  been 
posted  on  the  F-CM2  BBS  during 
Mode  JD  {digital  BBS)  operating 


Photo  C,  WA5ZIB puts  a  generous 
loop  in  the  feed/rotator  lines  from 
the  antennas  to  the  tower 

times. 

After  a  few  months  of  great 
operation,  A-O-10  is  back  in  hiber- 
nation. When  the  solar  panels  are 


Photo  D.  The  finished  satellite  antenna  installation  at  W5EBH, 


From  The  Log  of  WB6LLO 

Event 

Date 

Time 

Orbit*  " 

Station" 

Initial  contact 

7  AUG  1983 

003QZ 

112 

WA5ZIB 

1st  North  most 

19  MAY  1984 

20002 

701 

KB7RV 

1st  Equator  cross 

1  MAR  1985 

08SOZ 

1352 

DK2LM                : 

1st  South  most 

28  FEB  1966 

18152 

2043 

VE3ER 

2nd  Equator 

27  JAN  1987 

00212 

2727 

W2PAV 

2nd  North  most 

5  J  AN  1988 

10062 

3433 

VK7ZBX 

3rd  Equator 

11  DEC  1988 

0935Z 

4135 

VE5XU 

'The  Orbit  adjusted  to  conform  to  NASA  variations. 

M  One  of  the  severs 

tl  stations  contacted. 

not  property  illuminated,  opera- 
tion via  this  veteran  satellite  is 
suspended.  Watch  the  AMSAT 
Nets  for  updates. 

A-O-13  continues  with  exem- 
plary coverage  and  activity.  Pro- 
posed operating  schedules  were 


presented  in  last  month's  column. 
The  ground  control  stations  at* 
tempt  to  adhere  to  predicted  oper- 
ating itineraries,  but  minor  modifi- 
cations are  common.  Mode  S 
operation  is  the  most  difficult  to 
predict. 


Hi  Pro  Repeaters 


SEE  US  AT  DAYTON  Booth  -~403 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


•Repeaters 

•Links 

•Remote  Base 

•VHF,UHF 

•Receivers 

•Transmitters 

•Antennas 


Repeater 


ProE 


•Standard  and 

Computerized 

Controllers 
•Standard  and 

Computerized 
Auto  Patches 
♦Duplexers 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  REPEATED  DESIGN.  THE  Hi  Pro  '£"  IS  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES  A  BAStC  REPEATER  WHICH  WOULD  IN- 

CUJOE  A  COMPLETE  RECEIVER  TRANSMITTER.  COR.  FRONT  PANEL  CONTROLS  AND  LOCATORS.  LOCAL  SPEAKER  AND  MIC  JACK  ANO  CAPABLE  OF  FUTURE 

EXmNSlON  ALL  HOUSED  tN  AN  EXTREMELY  RUGGED.  ENCLOSED.  19-INCH  RACK  MOUNTABLE  CABINET 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADO  ON  THE  ADD  ONS  ARE-HIGHER  POWER.  1 1QT220  VAC  POWER 

SUPPLY,  IDENTIFIER.  AUTO  PATCH.  OR  COMPUTER  CONTROLLERS  IN  ADDrTlQN  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION,  ETC 
AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING,  STATUS  LIGHTS  AND  INDICATORS  ALL 
ADD  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS 


600  Westtown  RcL 


MAGGIORE  ELECTRONIC  LAB. 
West  Chester,  PA  1 9382         Phone  (21 5)  436-6051 


Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


Number  26  on  your  Feedback  card 


DEALER  DIRECTORY 


CALIFORNIA 


Burbank 

New  HAM  store  open  and  ready  to  make  a  DEAL. 
We  carry  all  lines,  ship  UPS,  and  are  open  Sunday  . 
A-TECH  ELECTRONICS,  1033  Hollywood 
Way,  Burbank  CA  91505;  (818)  845-9203. 

San  Diego 

Hard  to  find  parts*  surplus  electronics*  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  bolts  to  laser  diodes,,. Electronically 
speaking.  Gateway's  got  ii!  M-F  9-5:30  Sat  9-5. 
GATEWAY  ELECTRONICS,  9222  Chesapeake 
Drive,  San  Diego  CA  92123;  (619)  279-6802, 


COLORADO 


Denver 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists  industrial  professionals— 
from  nuts  &  bolls  to  laser  diodes, -Electronically 
speaking.  Gateway's  got  it!  M-F  9-5:30  Sat.  9-5. 
GATEWAY  ELECTRONICS,  5115  N,  Federal 
Blvd.  #32,  Denver  CO  80221;  (303)  458-5444. 

Engleuood 

Rocky  Mountain  Amateur/Shortwave  Specialists. 
Ten-Tec,  Yacsu, .  JRC-NRD.  Sony,  MFJ,  KLM,  and 
other  fine  gear.  Mew  and  Used,  Visa/MC,  Antennas, 
Books,  and  Discount  Prices,  too!  ALLIED  APPLI- 
ANCE &  RADIO,  4253  South  Broadway,  Engle- 
»»od,  CO  801 10;  (303)  761-7305. 


DELAWARE 


New  Castle 

Factory  authorized  dealer!  Yiiesu,  1COM.  Ten-Tec, 
KDK.  Kenwood,  AEA.  Kantronics.  Santec.  Full 
line  of  accessories.  No  sales  las  in  Delaware.  One 
mile  off  1  95  DELAWARE  AMATEUR  SUP- 
PLY, 71  Meadow  Road,  New  Castle  DE  19720; 
(302)  328-7728, 


IDAHO 


Preston 

Ross  WB7BYZ  has  the  largest  stock  of  amateur 
gear  in  the  Intcrmountain  West  and  the  best  prices. 
Call  me  for  all  your  ham  needs.  ROSS  DIS- 
TRIBUTING* 78  S.  State,  Preston  ID  83263: 
(208)  852-0830. 


KANSAS 


Hiawatha 
Large  selection  of  editor's;  choice  PC  software  at 
competitive  prices,  INLAND  SOFTWARE,  510 
Oregon  St.,  Hiawatha  KS  66434;  (91  J)  742-3630 
(KS);  (8001 453-2232  (US). 


Wellington 

We  have  it!  ASTRON,  BUTTERNUT,  ENCOMM, 
HEATHK1T,  GORDON  WEST,  KANTRON1CS, 
LASER  COMPUTERS,  MFJ.  RADIO  SHACK, 
TEN-TEC.  VALOR  ANTENNAS  &  more.  Small 
town  service  with  discount  prices  DANDYS, 
124  So.  Washington,  Wellington,  KS.  67152, 
(3 16*326-6314. 


MISSOURI 


St,  Louis 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  bolts  to  laser  diodes, ..Elect ronically 
speaking.  Gateway's  got  it?  M-F  9-5:30  Sat.  9-5. 
GATEWAY  ELECTRONICS,  8123  Page  Blvd., 
St.  Louis  MO  63130;  (314)  427-61 16. 


NEW  HAMPSHIRE 


Derry 

Serving  the  ham  community  with  new  and  used 
equipment.  We  stock  and  service  most  major  lines: 
AEA,  Astron,  B&W,  Cushcran,  Encomm,  H\- 
Gain,  Hustler,  ICOM,  Kenwood,  KLM,  Larsen. 
Mirage.  Motley;  books,  rotors,  cable  and  connec- 
tors. Business  hours  Mon.-Sat.  10-5,  Thursday 
10-7.  Closed  Sun. /Holidays,  RIVENDELL 
ELECTRONICS*  8  Londonderry  Road,  Derry 
NH  03038;  (603)434^5371 , 


NEW  JERSEY 


Lyndhurst 

A  full  service  Ham  Radio  Store!  Discount  sales 
and  service  on  most  major  brands.  Monday  to  Friday 
10:00am  to  7:00pm,  Saturday  9;00am  to  300pm 
'4  mile  south  of  Rt.3.  ABARIS  SYSTEMS, 
227  Stuvvesam  Avenue,  Lyndhurst  NJ  07071; 
(201)939-41015. 

Park  Ridge 

Bergen  County's  oldest  and  only  SWL/ Amateur 
dealer.  Specializing  in  HF  receiving  systems,  anten- 
nas, hiim/SWL  accessories,  books  ECenWOOd,  IRC, 
Yacsu,  leant  1  mile  from  Garden  State  Parkway 
Exit  172.  Tu-Fri  10-5:  Sal  10-3.  G1LFER 
SHORTWAVE,  52  Park  Avenue,  Park  Ridge,  NJ 
07656: (201)  391-7887. 


Jamestown 

Western  New  York's  finest  amateur  radio  dealer 
featuring  ICOM-Larsen-AEA-Harntronics-As- 
iron.  New  and  used  gear.  VHF  COMMUNICA- 
TIONS. 915  North  Main  St..  Jamestown  NY 
14701,(716)664-4345. 


Manhattan 
Manhattan's  largest  and  only  ham  and  two-way 
Radio  Store,  Featuring  MOTOROLA,  ICOM. 
KENWOOD,  YAESU.  AEAf  SONY,  UN1DEN, 
etc ,  Full  stock  of  radios  and  accessories.  Open  7  days 
M^F,  9-6:30  pm:  Sat  &  Sun.  10-5  pm.  We  ship 
worldwide-  BARRY  ELECTRONICS.  512 
Broadway,  New  York  NT  10012;  (212)  925-7000. 
FAX  (212)925^7001. 


NORTH  CAROLINA 


Greensboro 
9a.m.  to  7p.m.  Closed  Monday.  ICOM  our  special- 
ty-Sales A  Service  V&M  ELECTRONICS,  3520 
Rockingham  Road,  Greensboro  NC  27407;  t9i9) 
299-3437, 


Columbus 

Central  Ohio's  full -line  authorized  dealer  for 
Kenwood,  ICOM,  Yuesu,  Ten-Tec.  Info-Tech, 
Japan  Radio.  AEA,  Cushcrafi,  Hustler,  and  But- 
ternut. New  and  used  equipment  on  display  and 
operational  in  our  4000  sq.ft.  store.  Large  SWL 
department,  loo.  UNIVERSAL  AMATEUR 
RADIO.  1280  Aida  Drive. Reynofdsburg  (Colum- 
bus) OH  43068:  (614)  866-^267. 


Trevose 

Authorized  factory  sates  and  service.  KENWOOD. 
ICOM.  YAESU /featuring  AMER1TROK,  B&W. 
MFJ.  HYGAIN,  KLM.  CUSHCRAFT.  HUS^ 
TLER.  KANTRONICS,  AEA.  V1BROPLEX, 
HEIL.  CALLBOOK.  ARRL  Publications,  and 
much  more  HAMTRONICS,  INC.,  4033 
Brownsville  Road,  Trevose  PA  19047;  (215)  357- 
1400.  FAX  <215)  355-8958.  Sales  Order  1-800- 
426-2820, 


TEXAS 


Dallas 

In  Dallas  since  1960.  We  feature  Kenwood, 
ICOM,  Yaesu,  AEA.  Butternut.  Rohn,  amateur 
publications,  and  a  full  line  of  accessories.  Factory 
authorized  Kenwood  Service  Center.  ELECTRON- 
IC CENTER,  INC.,  2809  Ross  Ave.,  Dallas  TX 
75201;  (214)969-1936. 

Houston 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  bolts  to  laser  diodes.  -Electronically 
speaking.  Gateway's  got  it!  M-F  9-5:30 
Sat  9  5  GATEWAY  ELECTRONICS,  9890 
Westpark  Drive,  Houston  TX  77063;  (713) 
978-6575. 

Southwest  Houston 
Full  line  of  Equipment  and  Accessories,  iu- 
house  service,  Texas  #1  Ten  Tec  Dealer! 
MISSION  COMMUNICATIONS,  11903 
Altef-Clodine,  Suite  500.  Houston  TX  77082; 
a  13  J  879-7764, 


DEALERS 

Y*  tur  company  name  and  message  can  contain  up  to  25  words  for  as  little  as  $300  yearly  (prepaid),  or  5 175  for  six  months  (prepaid)-  No  mention  of 
mail-order  business  permitted.  Directory  text  and  payment  must  reach  us  60  days  in  advance  of  publication.  For  example,  advertising  for  the  April 
'89  issue  must  be  in  our  hands  by  February  1st.  Mail  to  73  Amateur  Radio,  Rebecca  Niemcla,  WGE  Center,  Peterborough,  NH  03458, 
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CORPORATION 


Irvine,  CA  9271 8 
(71  A)  458-7277 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIGH  QUALITY  •  RUGGED  *  RELIABLE 


INSIDE  VIEW  ^RS-12A 


MODEL  RS-50A 


RM  SERIES 


SPECIAL  FEATURES 

•  SOUD  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

-  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
IKCIJE  RS-3A,  RS-4A.  HS-5A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  *  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  *  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

«  OUTPUT  VOLTAGE:  13.8  VOC  +  0.05  volts 
(Internally  Adjustable:  1T-I5  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  Also  milibfi  wltl  220  VAC  input  voltigt 


MODEL  RS-5QM 


MODEL  VS-50M 


19"  x  5V4  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 
RM-12A 
RM^35A 
RJU^SOA 

Separate  Volt  and  Amp  Meiers 

RM^t2M 

RM-35M 

RM-50M 


Continuous 
Duly  (Ahij| 

9 

25 

37 

9 

25 
37 


ICS' 

|Alip*] 

12 

35 

50 

12 

35 
50 


Sizi|IN| 
H  xW  x  D 

51*  x  10x8% 
5  i  x  19  X  12 
5*  x  19  X  12ft 

SV*  x  19  x  m 
5%  x  19  x  Wh 

$Vk  x  19  x  Wk 


Shipping 
Wt  |lbs  | 

16 
38 
50 

16 
38 

50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 
RS-3A 

RS4A 

RS-5A 

RS-7A 

RS-7& 

RS-10A 

RS-12A 

RS-12B 

RS~20A 

RS-35A 

RS^SOA 


Continuoit 
Duty  (Anpt| 

2,5 

3 

4 

5 

5 
7,5 

9 

9 

16 

25 

37 


ICS* 

(Aftit) 

3 

4 
5 

7 
7 
10 

12 
12 

30 
35 
50 


Size  [IN] 
N  x  W  x  0 

3  x  4*-  x  5^ 
m  x  6T*  x  9 

V?  x  6't  x  7U 
33*  x  6^  x  9 

4  x  7V!  x  10^i 
4x7V?  x  fW 

4%  x  8  x  9 

4X7V3  X  10V4 

5  x  9  x  10^ 

5x  11  x  11 

sx  m  x  11 


Shipping 
Wt.  (lot.) 

4 

5 

7 

9 

10 

11 

13 

13 

18 

27 

46 


RS-M  SERIES 


MODEL  RS-35M 


Swrtchable  volt  and  Amp  meter 
KS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS^SOM 


Ciiliiitlf 
Dltf  |A«pi] 


16 
25 
37 


ics- 

|Aapt| 
12 

20 
35 
50 


Sizi  |IM| 
U  xWxl 

4 '■*  x  8  x  9 

5  x  9  x  IQte 

5x  11  x  11 

6x1334x  11 


Slippiii 

Wt.  |lis.| 

13 

18 
27 

46 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  *  Current  limit  adjustable  from  1,5  amps 
to  Full  Load 

MODEL 


MODEL  VS-35M 


VS-12M 
VS2GM 
VS-35M 
VS-50M 

•  Variable  re 
VRM-35M 

VRM50M 


Continms 

ICS" 

Sin  | IN | 

Sbippiig 

Dl 

t|  (Amps) 

(Amps) 

H  X  W  x  D 

Wt.  libs] 

©13.8VDC 

@10VDC  @5VDC 

@13.8V 

9 

5               2 

12 

AV%  X  8  X  9 

13 

16 

9               4 

20 

5  X  9  X  IOV2 

20 

25 

15              7 

35 

5x11  x  11 

29 

37 

22             10 

50 

6  X  13^  X  11 

46 

ef  supplies 

25 

15             7 

35 

5%  X  19  X  Wh 

38 

37 

22             10 

50 

5V<  X  19  X  12^ 

50 

Continuous 

ICS* 

SlZt  [IN | 

Slipping 

Dill  lAnpij 

Amps 

H  x  W  x  0 

Wt  |lki  I 

5 

7 

4  X  7^  x  10% 

10 

7J 

10 

4  X  7ft  X  Wk 

12 

9 

12 

4^  X  8  X  9 

13 

16 

20 

5  x  9  x  Wx 

18 

RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 


MODEL 

RS-7S 

RS-10S 

RS-12S 

RS-20S 


"ICS — Intermittent  Communication  Service  (50%  Duty  Cycle  5min,  on  5  min>  off) 


CIRCLE  16  ON  READER  SERVICE  CARP 


Number  27  on  your  Feedback  card 


Hams  Around  the  World 


Tom  Gregory  N4NW  operating  TN4NW from  Brazzaville?  Congo,  using 
W&2DNO  fs  computer  togging  program. 


Ghod  Harris  VP2ML 

PO  Box  488 1 

Santa  Rosa  GA  95402 

TN4NW  DXpedition 
to  the  Congo 

"I  wanted  to  put  a  country  on 
the  air  that  hadnT!  been  on  for  a 
long  time/'  So  Tom  Gregory 
N4NW  began  the  description  of 
his  TN4NW  DXpedition  to  the 
Congo  at  DXPO  88  in  Washing- 
ton, DC- 
Tom  is  a  member  of  the  US 
State  Department,  and  has  been 
stationed  in  Africa  forthepasl  sev- 
eral years.  During  his  travels 
around  the  Dark  Continent,  Tom 
visited  about  half  the  countries  in 
Africa,  and  obtained  amateur  ra- 
dio licenses  and  operated  from 
many  of  these.  But  most  of  these 
countries  were  the  more  common 
ones;  he  had  been  unsuccessful 
in  activating  a  very  rare  country. 
But  not  through  lack  of  trying! 

Chad  TT  is  one  of  the  rarer 
countries  on  the  amateur  bands. 
Tom  had  frequently  visited  that 
country  and  talked  to  the  telecom- 
munications officials  about  ob- 
taining permission  to  operate.  The 
officials  were  happy  to  give  him 
verbal  permission,  but  no  one  was 
willing  to  issue  a  written  license. 
Since  the  DXCC  desk  would  not 
accredit  an  operation  from  Chad 
without  written  proof  of  operating 
permission,  Tom  had  to  look  else- 
where for  his  DXpedition  to  a  rare 
country. 

Tom's  current  assignment  is 
with  the  embassy  in  Kinshasa,  the 
capital  of  Zaire.  Directly  across 
the  Congo  River  lies  Brazzaville, 
the  capital  of  the  Congo,  Zaire 
was  certainly  not  rare,  as  it  ranked 
only  99th  in  The  DX  Bulletin's 
1987  "Most  Wanted  Countries" 


survey.  Tom  alone  had  made 
40,000  contacts  from  Zaire  as 
9G5IMW,  and  there  were  several 
other  active  amateurs  in  the  coun- 
try, But  the  Congo  was  another 
story. 

Amateur  operation  from  the 
Congo  has  been  scarce  since  the 
early  1980s.  In  fact,  the  Congo 
ranked  36th  on  the  "Most  Want- 
ed" survey  in  1987.  The  lure  of  a 
rare  country  within  sight  of  his 
home  prompted  Tom  to  seriously 
pursue  an  amateur  license  for  TN 

Tom's  work  took  him  to  Braz- 
zaville on  a  regular  basis,  and  he 
used  his  embassy  contacts  to  be- 
gin  the  long  task  of  obtaining 
written  operating  permission.  In 
April  1987,  he  sent  his  application 
for  a  license  to  the  Congo  PTT, 
which  forwarded  it  to  the  DSGE, 
the  state  security  arm  of  the 
Congo's  government.  Through 
the  US  embassy,  Tom  continued 
to  track  progress  of  the  applica- 
tion, and  was  finally  able  to  win  an 
appointment  with  the  Director 
General  of  Communications.  Dur- 
ing the  interview,  conducted  in 
French  with  an  interpreter,  the  Di- 
rector quizzed  Tom  on  his  back- 
ground, military  service,  his  job  at 
the  embassy,  and  more.  Appar- 
ently satisfied  with  Tom's  re- 
sponses, he  agreed  to  provide  an 
amateur  license,  once  Tom  paid 
the  application  fee. 

"How  much  is  the  fee?1*  Tom 
inquired. 

The  official  responded  with  an 
outrageous,  and  obviously  arbi- 
trary figure,  "200,000  Central 
African  Francs/'  or  over  US$300* 
Tom  gulped,  excused  himself  to 
return  to  the  US  embassy  for  the 
money,  and  immediately  returned 
with  the  cash.  The  month  was 
February  1988, 


In  May.  Tom  had  still  not  re- 
ceived the  license.  He  was  con* 
cemed  over  the  lack  of  response. 
His  wife  was  seriously  concerned. 
Inquiries  finally  pried  the  license 
out  of  the  PTT:  TN4NW,  valid  for 
six  months,  and  renewable,  Tom 
immediately  made  plans  to  oper- 
ate from  Congo. 

TN4NW  On  The  Air 

There  are  two  ways  to  cross  the 
Congo  River:  by  the  ferry  Matadr, 
with  the  goats,  chickens,  and 
overcrowded  conditions;  or  by  pri- 
vate boat,  for  considerably  more 
money.  With  more  than  600 
pounds  of  radios,  computers,  an- 
tenna, and  tower,  Tom  elected  to 
take  the  private  craft. 

On  the  weekend  of  June  30f 
Tom  hauled  his  gear  to  the  home 
of  the  secretary  of  the  American 
Ambassador  in  Brazzaville,  who 
had  offered  the  use  of  her  house 
as  a  base  for  TN4NW.  Tom  quick- 
ly set  up  his  40  foot  tower  and 
tribander.  and  plugged  his  donat- 
ed ICOM  IC-761  into  a  power  con- 
ditioner designed  to  even  out  the 
surges  and  peaks  that  can  destroy 
sensitive  electronic  gear.  A  porta- 
ble Compaq  computer  performed 
all  logging  functions,  running 
WB^DND's  logging  software. 
Tom  backed  up  the  computer 
memory  with  a  hard  copy  printout 
in  case  something  happened  to 
the  computer  hard  disk. 

The  operation  was  highly  suc- 
cessful. That  weekend  Tom 
logged  8,056  QSOs  with  5,700 
different  stations,  giving  thou- 
sands of  DXers  their  first  shot  at 
the  Congo-  A  subsequent  irip  in 
November  logged  thousands 
more.  Tom  made  an  effort  to  re- 
peat each  callsign,  to  eliminate 
ambiguity,  and  to  reduce  in- 
surance contacts.  However,  the 
many  requests  for  contacts  on 
other  bands,  such  as  40,  80.  and 
160  meters,  were  a  great  time 
waster.  His  license  was  not  valid 
for  160,  and  the  low  bands  are 
very  noisy  in  tropical  Congo,  due 
to  the  constant  thunderstorms. 
Despite  the  occasional  abuse  by 
over-anxious  DXers,  Tom  contin- 
ued with  his  game  plan  to  give  as 
marry  DXers  as  possible  a  new 
country. 

Unfortunately,  this  DXpedition 
was  not  without  considerable 
monetary  cost.  For  each  time 
across  the  river,  despite  the  reia* 
tively  short  distance,  Tom  had  to 
pay  $77  in  boat  fees,  and  a  hotel 
bill  totaling  hundreds  of  dollars. 
Plus,  in  compensation  for  the  do- 
nation of  operating  space,  Tom 
felt  obliged  to  take  the  ambas- 


sador's secretary  out  to  dinner,  to 
the  tune  of  about  $200.  Even  a 
lowly  beer  costs  $11  in  Braz- 
zaville! 

Having  Brazzaville  within  sight 
of  his  home  in  Zaire  has  prompted 
Tom  to  raise  an  interesting  ques- 
tion, If  he  set  up  a  remote  VHF  link 
from  his  QTH  in  Kinshasa  to  the 
HF  station  in  Brazzaville,  would 
the  TN4NW  OSOs  so  obtained 
count  for  DXCC?  The  station  and 
operator  would  both  be  appropri- 
ately licensed,  and  the  HF  station 
would  be  in  the  Congo.  It  would  be 
similar  to  having  a  very  long  mi- 
crophone cord,  If  a  shipboard  op- 
erator sticks  his  antenna  on  the 
shore,  it  counts  as  a  land-based 
station;  why  should  a  VHF  link  be 
any  different?  An  intriguing  ques- 
tion that  the  DX  Advisory  Commit- 
tee may  wish  to  explore  soon. 

Tom  Gregory's  Comments 

Tom  N4NW  added  some  more 
comments  recently:  "The  logis- 
tics of  crossing  to  Brazzaville  and 
remaining  there  a  number  of  days 
for  operation  of  TN4NW  are  al- 
most overwhelming.  On  top  of  the 
cost  of  travel,  and  hassles  with 
border  officials,  there  is  the  daily 
expense  of  living  in  Brazzaville. 
However,  I  can  overcome  the 
costs,  with  the  support  of  DXers 
worldwide,  and  overcome  the  has* 
sles  with  border  officials.  What  I 
have  not  been  able  to  overcome  is 
the  poor  operating  practices  on 
the  part  of  a  number  of  hams,  par* 
ticularly  those  in  some  of  the 
Southern  and  Eastern  European 
countries.  On  top  of  these  poor 
operating  practices  comes  the 
addition  of  American  hams  who 
continuously  request  frequency 
changes,  mode  changes,  and 
schedule  information,  I  ask  hams, 
what  happened  to  the  practice  of 
listening  and  working  the  station 
when  and  where  he  is,  and  listen- 
ing to  determine  what  is  planned 
for  other  times,  frequencies,  and 
modes?" 

The  WB2DND  Logging  Program 

Many  DXers  working  TN4IMW 
were  surprised  when  Tom  said 
that  they  had  already  worked  on 
this  band.  The  speed  at  which  he 
came  back  with  this  information 
obviously  precluded  any  paper 
duping  method.  Tom  used  a  log- 
ging program  especially  designed 
for  his  needs  by  Don  Greenbaum 
WB2DND. 

Tom  wanted  a  fogging  program 
to  accomplish  the  second  of  his 
goals.  After  putting  a  rare  country 
on  the  air,  he  wanted  to  give  a  new 
country  to  as  many  DXers  as  pos- 
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sible,  and  only  secondarily  to 
provide  added  band  or  mode 
QSOs.  He  also  needed  a  comput- 
er logging  program  that  would 
greatfy  simplify  the  task  of  (he 
QSL  manager. 

The  WB2DND  program  accom- 
plishes these  goals  very  well.  The 
program  includes  a  master  log, 
containing  all  contacts  made,  and 
provision  for  "current"  logs,  very 
useful  for  contest  work.  Once  a 
log  is  selected  from  one  of  the  orv 
screen  menus,  the  DX  operator 
can  log  online,  entering  only  the 
callsign,  and  report,  if  desired. 
The  program  picks  up  the  date 
and  time  from  the  computer  sys- 
tem clock  and  enters  band  and 
mode  data  from  the  last  contact. 

If  the  callsign  entered  is  already 
in  the  logt  even  on  a  different  band 
or  mode,  the  program  flashes  this 
information  on  the  screen.  The 
operator  has  a  choice  of  deleting 
the  QSO  as  a  dupe,  or  logging  a 
new  band  or  mode.  All  this  hap- 
pens with  lightning  speed  on  an 
IBM  PC  or  compatible  computer. 
WB2CHO  used  the  program  in  the 
ARRL  SS,  and  many  contesters 
were  amazed  that  by  the  time  they 
had  finished  calling,  he  could 
come  back  with;  "We've  already 
worked  at  1123Z  yesterday, 


you're  number  35."  Dupe  data  ap- 
pears on  the  screen  essentially  as 
fast  as  you  can  type, 

The  WB2DND  program  also 
permits  the  user  to  edit  entries, 
generate  printouts  in  various 
forms  for  contest  logs  or  dupe 
sheets,  backup  to  the  floppy  drive 
to  protect  valuable  log  data,  and 
QSL  instantly.  To  QSL  a  contact, 
one  enters  only  the  callsign;  the 
program  then  displays  all  con- 
tacts with  that  station.  At  the 
touch  of  a  key,  the  program  prints 
QSO  data  labels  for  that  station, 
which  can  be  affixed  to  the  QSL 
card.  So  what  if  the  incoming  card 
has  the  wrong  date,  time,  mode, 
or  band!  The  program  will  locate 
every  contact  with  that  eaHsign, 
and  print  all  labels  in  seconds.  A 
great  boon  for  the  over-worked 
QSL  manager! 

The  WB2DND  logging  program 
was  designed  to  meet  the  needs 
of  Tom  Gregory  and  his  QSL  man- 
ager; it  is  not  an  all-purpose 
program.  The  data  entry  is  fine 
for  contest-type  running,  but 
cumbersome  for  hunt*and-peck 
DXing.  The  operator  has  to  know 
the  names  of  all  logs;  they  aren't 
displayed  on  the  screen  for 
easy  selection.  And  editing  en- 
tries is  slow  and  awkward.  The 


program  will  locate  partial  call- 
signs,  but  only  from  the  beginning 
of  the  call.  For  example,  it  will  find 
WA4TDG  if  you  type  WA4T,  but 
not  if  you  enter  TDG,  Also,  it  is  not 
designed  to  track  multipliers  or 
score  tn  contests.  However,  DX- 
peditioners  and  some  contesters 
may  find  it  very  useful.  As  men- 
tioned above,  WB2CHO  used  it  in 
the  ARRL  SS  with  great  success. 
It's  easy  to  keep  track  of  the  76 
multipliers  in  SS  on  a  piece  of  pa- 
per. Alf  files  are  compatible  with 
dBASEIII. 

The  WB2DND  Amateur  Radio 
Log  Database  is  available  for  $25 
from  Don  Greenbaum  WB2DND, 
250  Standish  Street,  Duxbury  MA 
02332.  Specify  if  you  have  a  hard 
disk  or  color  monitor.  A  minimum 
of  51 2K  of  memory  (RAM)  is  re- 
quired to  run  it. 

Only  partly  tongue-in-cheek, 
Tom  continues;  "A  new  feature 
being  added  to  the  W82DND  log- 
ging program  in  use  at  9Q5NW 
and  TN4NW  is  the  'lid'  function. 
By  using  the  'lid'  function,  the  pro- 
gram will  flag  all  logged  contacts 
for  that  station  in  the  data  base. 
When  using  the  'lid'  function,  calls 
previously  flagged  have  a  second 
flag  added,  and  that  call  can  no 
longer  be  added  to  the  log.  Indica- 


tions are  displayed  on  the  monitor 
as  to  the  'lid'  status  of  the  callsign 
to  alert  the  computer  user  of  the 
Mid'  status  of  that  station,  to  re- 
mind the  DX  station  not  to  reward 
this  lid*  with  a  QSO.  I  hope  to 
supply  a  fist  of  these  'lid'  stations 
to  the  DX  newsletters  so  other  DX- 
peditions  can  immediately  identify 
the  lids.'  My  QSL  manager, 
AL7EL  and  I  have  an  agreement:  I 
make  the  contacts t  he  takes  care 
of  the  QSLs.  I  have  no  way  of  de- 
termining, without  asking  the 
manager,  the  status  of  any  QSLs, 
So,  if  you  want  to  know  about  your 
QSL,  contact  the  manager." 

Tom  continues,  "AL7EL  is  the 
primary  manager  for  9Q5NW  and 
TN4NW. 

However,  as  AL7EL's  address 
is  not  valid  in  Callbooks  prior  to 
1988,  some  stations  may  wish  to 
send  their  cards  for  these  stations 
to  KC4NC  or  N4NW  (my  home 
call),  which  is  valid  after  the  1936 
Callbook.  Alt  QSLs  should  stilt  be 
sent  to  the  Callbook  address 
whenever  possible. 

Also,  avoid  use  of  the  bureau. 
The  only  valid  bureau  address  is 
N4NW,  Cards  sent  via  bureau  will 
be  processed  by  me  upon  my  re- 
turn to  the  US*  scheduled  for  Oc- 
tober 1989." 


HAM  STATION 


P.O.  Box  6522 

220  N.Fulton  Ave. 

Evansville,  IN  47719  0522 

Store  Hours 

MON-FRL9AM    6PM 
SAT:  9AM  -  3PM 
CENTRAL  TIME 

SEND  A  S£LF  ADDRESSED  STAMPED 
ENVELOPE  (SASE)  FOR  NEW  AND  USED 
EQUIPMENT  SHEETS 

WARRANTY  SERVICE  CENTER  FOR: 
ICOM.  YAESU.  TEN-TEC 

FOR  SERVICE  INFORMATION  CM  L 

(813)422-0252 

MONDAY    FRIDAY 

9  OGAM     12,00  NOON 

FAX  812-465-4449 


TEAMS: 

Prices  Do  Noi  Include  Shipping. 

Price  and  Availability  Subject  to 

Change  Without  Noi  ice 

Most  Orders  Snipped  The  Same  Day 

COO  s  Welcome 


o 

ICOM 


FT747GX 

•  100  Watts  of  Economical 
Performance 

•  Dual  VFOs,  20  Memories 

•  Ret  eives  from  100 kHz  30  MHz 
■  Built  in  CW  Filter  *■  More 


IC-32AT 

*  New  Dual  Band  HT 
■  RX-138-174MHZ 

440-450  MHz 

•TX-140-150MHZ 

440-450  MHz 

*  5  Watts  Output  on  Both  Bands 

*  Full  Duplex  &  20  Memories 


FT212RH 

2  Meter  Mobile 

Optional,  Internal  Digital 

Voice  Recorder 

RX  138-174  MHz 

TX  144-148  MHz 

45  Watts  Output 

FT-712  RH  Available  for  70cm 


IC-228A 

*  25  Watt.  2  Meter  FM  Mootle 

*  RCV  136  174  MHz 
•TX  140-150  Mhz 

«  20  Memories 


TOT 


4i; 


PARAGON 

*  Full  Featured  Synthesized 
HF  Transceiver 

*  General  Coverage  Receiver 

*  1O0w  Output 

*  SSB,  CW.  FSK,  Optional  FM 

*  62  Programmable  Memories 

*  Made  In  USA 


atKOOC&pt/ 


VHF/UHF 
AMPS 


•  High  VSWR  and 
Overdrive  Pro  lection 

•  5  Year  Warranty,  6  Months  on  RF 
Transistors 

•  All  Units  have  GaAsFET  Receive 
Pre -amp  s 


Kantronics 


KAM 


•  Packet,  WF,F AX.  ASCII.  AMTOR, 
RTTY.  TVY 

*  Simultaneous  Operation  on  HF 
and  VHF 


DR-110T 

NEW  2  Meter  Mob* le 

•  45  Watts  Output 

•  14  Memories  with  Standard 
En  codei  Decode  Subaudible  Tones 

•  CAP  and  MARS  Modifiable 


.  •  - 


*i 


MFJ127S 

*  Multi-Mode  Data  Controller 
»  Packet. RTTY.  ASCII. CW  WEF AX, 
SSTV.  Corneal  Memory  Keyer 


Orders  and  Price  Checks  Call  800-523-773  1 


Indiana  and  information 
Call  1-812-4220231 


•  General  Chairman,  Bill  McHabb,  WD6SAY 

■  Giant  3  day  flea  market  •  Exhibits 
1  License  exams  •  Free  bus  service 
»  CW  proficiency  test  •  Door  prizes 

Flea  market  tickets  and  grand  banquet  tickets  are 
limited.  Place  your  reservations  early,  please. 

Flea  Market  Tickets 

ft  maximum  of  3  spaces  per  person  (non-transferable). 
Tickets  {valid  all  3  days)  will  be  sold  in  ADVAHCE 
ONLY,  No  spaces  sold  at  gate.   Vendors  MUST  order 
registration  ticket  when  ordering  flea  market  spaces. 

Special  Awards 

Nominations  are  requested  for  'Radio  Amateur  of 
the  Year/  'Special  Achievement"  and  Technical 
Achievement"  awards.  Contact;  Hamventlon  Awards 
Chairman,  Box  964,  Dayton,  OH  4540 L 

License  Exams 

Novice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only.  Send  FCC  form  610 
(Aug,  1985  or  later)  -  with  requested  elements 
shown  at  top  of  form,  copy  of  present  license  and 
check  for  prevailing  ARRL  rates  (payable  to 
ARRL/VEC)  to:    Exam  Registration,  8830  WIndbluff 
Point  Dayton,  OH  45458 


Asst  General  Chairman,  Ed  Hillman,  N8ALN 

1989  Deadlines 

Award  nominations:  March  15 
Lodging:  April  7 
License  Exams:  March  26 
Advance  Registration  and  banquet: 

USA  -  April  4       Canada  -  March  3 1 
Flea  Market  Space: 

Spaces  will  be  allocated  by  the  Hamventlon 
committee  from  all  orders  recieved  prior  to 
February  1,  Express  Mail  NOT  be  necessary! 
Notification  of  space  assignment  will  be  mailed  by 
March  15,  1989/ 

Information 

General  Information:  (513)  433-7720 

on  Box  2205,  Dayton,  OH  45401 
Lodging  Information:   (5 1 3)  225-26 1 2 

(no  Reservations  By  Phone) 

Lodging 

Please  write  to  Lodging,  Dayton  Mam  vent  ion, 
Chamber  Plaza,  5th  St  Main  Streets,  Dayton,  OH 

45402  or  refer  to  our  1 988  Hamvention  program  for 
lodging  information  which  includes  a  listing   of 
hotel/motels  located  in  the  surrounding  areas  of 
Dayton.  Reservations  for  the  surrounding  area  will 
then  become  the  responsibility  of  the  individual. 


HAMVErmori  is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 


Advance  Registration  Form 

Dayton  Hamvention  1 989 

Reservation  Deadline  -  USA-April  4,  Canada-March  3 1 

Flea  Market  Reservation  Deadline:  February  I 

Enclose  check  or  money  order  for  amount  indicated 
and  send  a  self  addressed  stamped  envelope. 

Please  Type  or  Print  your  name  and  Address  clearly. 


flow  Many 


©$10.00*        $. 


@  $20.00**      $. 


Admission  $ 

(valid  all  3  days) 

Grand  Banquet      

Women's  Luncheon 

{Saturday)  @  $7,00 

(Sunday)  J £    @$7.00 

Flea  Market  „     $25/1  space 

(Max.  3  spaces)  $50/2  adjacent 

Admission  ticket  must  $  1 50/3  adjacent 

he  ordered  with  flea  market  tickets         Total 

*  $  12.00  at  door  *  *  $22,00  at  door,  if  available 


^ 

*_ 


$_ 


name 


Address 
City 


State 


Zip 


Make  checks 

payable  to  - 

Mail  to  - 


Dayton  HAWVEWTIOn 

Dayton  Hamvention 
Box  2203 
Dayton,  OH  45401 


Ha 


Number  2a  on  your  Feedback  card 


New  products 

Compiled  by  Linda  Reneau 


PRODUCT  OF  THE  MONTH 


PACCOMM  PACKET 
RADIO  SYSTEMS 

PacComm  TNC-225 


The  PacComm  TNC*225  packet  controller,  w*ih  Z-80  micropro- 
cessor, 32K  EPRQM,  32K  RAM,  and  full  duplex  8530  HDlC 
controller ,  is  a  new  design  built  on  the  popular  features  of  the 
TNC-220.  Major  features  include:  dual  modems  to  support  1200 
baud  VHF/UHF  and  300  baud  HF  operation;  HF  tuning  indicator 
with  multicolored  bargraph  LEO  display;  port  for  PacComm's 
9600  baud  FSK  modem  and  satellite  modems;  personal  mailbox 
at  no  charge;  fifteen  front  panel  status  LEDs;  and  pmvsion  for 
AMTOR  and  RTTY  modes  with  upgrade  EPROM, 

The  TNC-225  uses  the  TCM3105  modem  IC  for  VHF,  and  the 
EXAR  2206/221 1  ICs  and  6-pole  active  filter  for  HF  operation. 
Firmware  supports  TAPR  1.1.6  command  set  including  KISS 
and  enhancements. 

Price,  S 1 89.95  fully  assembled  and  tested.  Gomes  with  operat- 
ing manual  and  cable  connectors.  Thirty-day  return  privilege, 
1-year  warranty.  PacComm  Packet  Radio  Systems,  Inc.,  3652  W. 
Cypress  St.>  Tampa  FL  33607*4916^  Technical  information:  (613) 
$74-2980,  Toil  free  order:  (800)  223-351 1  (except  Florida).  FAX: 
(813)  872-869$.  Circle  Reader  Service  number  201 . 


CREATIVE  CONTROL  PRODUCTS 


The  UAI-20  Universal  Audio 
Interface  board,  a  repeater  and 
link  audio  mixer  from  Creative 
Control  Products,  features  a  CTC- 
SS  Decode,  DTMF  Mute,  and  link 
Monitor-Mix  control. 

Audio  inputs  consist  of  re- 
peater* link,  control  receiver,  CW/ 
Toner  CTCSS  Tone,  and  auxiliary 
input.  Audio  outputs  consist  of 
repeater,  link,  and  DTMF,  Control 
inputs  consist  of  repeater  COS, 
CTCSS  Mode,  DTMF  mute,  and 
auxiliary. 

The  CTCSS  Decode  logic  level 
is  selectable  high  or  low.  The  UAI- 
20  has  provisions  to  mute  the 
DTMF  tones  from  the  repeater 
transmit  audio  via  a  jumper  on  the 
circuit  board,  Inside  of  the  UAI-2G 
is  an  audio  filter  which  removes 
the  sub-audible  tone  from  the 
repeater  receiver  audio  path. 
Automatic  muting  occurs  when 


the  selected  (by  configuring  the 
6-posilion  DIP  switch)  CTCSS 
tone  hasn't  been  decoded. 

Full  audio  is  normally  present. 
When  the  repeater  COS  is  activat- 
ed, both  the  repeater  and  link 
audio  are  mixed,  resulting  in  the 
condition  called  Monitor-Mix, 
which  is  adjustable.  When  auxil- 
iary control  input  is  activated,  link 
receive  audio  is  muted  upon  re- 
peater COS  activity.  Mute  and 
Monitor-Mix  are  selectable, 

The  UAI-20  is  for  interfacing 
your  repeater  receiver,  trans- 
mitter, and  link  radio  to  any  stand- 
alone repeater  controller.  Assem- 
bled and  tested,  with  manual,  the 
introductory  price  is  $89  plus 
shipping-  Creative  Control  Prod- 
ucts, 3185  Bunting  Avenue, 
Grand  Junction  CO  81504.  (303) 
434-9405.  Circle  Reader  Service 
number  205, 


CP  INTERFACES 

CP  Interfaces  is  producing  a 
very  small  packet  modem  mea- 
suring 1  Vx2%"  for  the  Digi- 
com >  64  program.  This  single- 
chip,  plug-in  card  uses  Texas 
Instruments'  TCM3015JL  inte- 
grated circuit  and  a  few  passive 
components.  Five  volts  from  the 
cassette  port  of  the  Commodore 
64/128  run  this  modem,  which 
consumes  about  40  m  A.  It  is  small 
enough  to  allow  other  peripheral 
equipment  to  remain  plugged  in 


during  operation. 

This  new  modem  permits  1200 
baud  packet  operation  on  VHF, 
UHFt  and  10  meters  with  the  Digi- 
com >  64  software  (which  emu- 
lates the  functions  of  a  TNC).  Kits 
are  available  for  $38.50.  Assem- 
bled and  tested  boards  are 
$48.50,  Shipping  and  handling 
costs  are  $2.50.  Contact  CP  Inter- 
faces, 922  Baltimore  Drive,  Orlan- 
do FL  32810-5531.  407-629- 

2965. Circle  Reader  Service 
number  202. 


84     73  Amateur  Radio  *  April,  1989 


I 


VALOR 


INC. 


Valor  Enterprises's  PA270 
model  two  plus  two  dual-band  an- 
tenna covers  ft  all,  from  horizon  to 
horizon.  This  antenna  is  pre- 
tuned,  quarter-wave  on  2  meters 
(144^148  MHz  VHF)  and  half- 
wave  on  UHF (440-450  MHz), The 
unit  includes  silver-plated,  spring- 
loaded  contact.  It  will  work  on 
scanner  radio  UHF/VHF  bands. 
Suggested  retail,  S49.90.  Valor 
Enterprises,  inc.,  185  West  Hamil- 
ton Street,  West  Milton  OH453B3. 
(513)  698*4194.  Watts:  (800) 
543-2197.  FAX:  (513)  698-7273. 
Telex:  724-389.  Attn:  Valor,  Cir- 
cle Reader  Service  number  206. 


ELECTRONIC 
SPECIALISTS,  INC. 

Electronic  Specialists  is  intro- 
ducing their  SATT  PRO  in-home 
Satellite  Protection  System.  SATT 
PRO  provides  six  filter/suppres- 
sor protected  AC  sockets  for  re- 
ceiver, VCR.  decoder,  TVRO  con- 
trol unit,  and  cable  or  antenna 
control  box.  Spike/Surge  protec- 
tion is  provided  for  eight  control 
and  sensor  lines  to  the  dish  (a  14- 
line  option  is  available).  Signal 
line  Filter  Suppressor  options  in- 
clude one  or  two  TVRO  and  1  or  2 
TV  VHF/UHF  antenna  or  cable 
tines. 

SATT  PRO  11-36  offers  six  AC 
socket  protection,  eight-line 
control  cable  protection,  TVRO 
cable  (F  connector),  and  TV  VHF/ 
UHF  cable  (F  connector)  protec- 
tion. From  stock,  SATT  PRO  11-36 
lists  for  $240.  Electronic  Special- 
ists, Inc.,  t71  South  Main  Street 
Natick  MA  01760.  800-225- 
4876. Circle  Reader  Service 
number  203. 


HAMTRONICS,  INC. 


Hamtrontcs,  Inc,,  announces 
the  COR-4  COR/CWID  Module, 
their  new,  low-power  combination 
unit.  It  combines  all  the  features  of 
their  CWID  module  COR-3  mod- 
ules. Including  courtesy  beep,  in 
one  3x7-inch  module.  This  new 
unit  uses  CMOS  logic  and  an 
EPROM  for  programming,  to  save 
assembly  time  and  allow  for 
longer  messages.  It  is  ideal  for  so- 
lar/battery powered  repeaters, 
since  it  draws  only  25  mA  on  idle. 
Introductory  price  is  $99  for  a  kit  or 
$159  wired  and  tested. 


Also  from  Hamtronics  is  the  TD- 
3  Subaudible  Tone  Decoder/En- 
coder Module,  1&"x2  3/16\ 
which  can  be  used  with  any  sub- 
audible  tone  on  Hamtronics.  and 
other,  receivers.  It  has  features 
normally  used  for  repeater  ser- 
vice, such  as  remote  on/off  capa- 
bility when  used  with  the  TD2 
Touch-tone  Module.  Price,  $24 
kit,  $69  wired  and  tested. 
Hamtronics,  inc.t  65-F  Moul 
Road,  Hilton  NY  14468-9535, 
(716)  392-9430 .Circle  Reader 
Service  number  204. 


ADVANCED  COMPUTER  CONTROLS,  INC, 


Advanced  Computer  Controls 
announces  their  new  FC-900  In- 
terface, which  is  supported  by 

several  ACC  repeater  controllers. 
It  permits  use  of  the  ICOM  IC-900 
transceiver  band  units  as  remote 
base  and  link  transceivers.  The 
ICOM  fiber  optic  controller  and  in- 
terfaces aren't  needed,  just  the 
band  unitSn  Hookup  is  simple;  ev- 
erything just  plugs  together.  The 
FC-900  supports  six  bands  from 
29  MHz  to  1300  MHz,  It  has  full 
remote  frequency  control  through 


Touch-Tone  commands.  Remote 
bases  and  links  allow  the  repeater 
system  designer  to  extend  the 
range  of  the  repeater  and  benefit 
from  the  elevation  of  the  repeater 
site  for  all  bands. 

The  price  for  the  FC-900  Inter- 
face is  $225,  An  optional  pro- 
grammable CTCSS  encoder  is 
$25.  Advanced  Computer  Con- 
trols, inc.,  2356  Walsh  Avenue, 
Santa  Clara  CA  95051.  (408)  727- 
3330. 


MFJ 

ENTERPRISES 

INC. 

The  MFJ  1 704  4- 
position,  50-ohm 
coax  antenna  switch 
with  lightening  pro- 
tection (replaceable 
cartridge)  handles 
2.5  kW  PEP,  1  kW 
CW  with  low  SWR. 
Isolation  is  rated 
from  better  than  60 
dB  at  30  MHz  to  bet- 
ter than  50  dB  at  500 
MHz.  Insertion  loss  is 
negligible. 

Other  features  of 
the  MFJ  1704  coax 
switch  are  cavity  con- 
struction, metal  strip 
leads,  outside  heavy 
steel  cavity  case,  and  mounting 
holes.  Unused  positions  are  auto- 
matically groundedt  oryou  can  se* 
lect  the  convenient  center  ground 
position. 

Price,  $59,95,  MFJ  Enterprises, 


Inc.,  PO  Box  494,  Mississippi 

State  MS  39762,  (60 1)  323-5869. 
FAX:  (601)  323-6551.  Telex:  53- 
4590  MFJ  STKV.  ($00)  647- 1800. 
Circle  Reader  Service  number 
207. 
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Looking  west 


Bill  Pasternak  WA61TF 
2819?  Robin  Ave. 
SaugusCA  91350 

[This  month's  guest  writer  is  Burt 
Htcks  WB6MQV,  the  Editor/Pub- 
lisher of  Westiink  Report 

^kdeWA6lTF] 

Thoughtful  Policy 

The  FCC  sanctioned  the 
League's  approach  to  frequency 
coordination,  but  so  far  it  has 
failed  to  come  up  with  a  solution 
for  multiple  coordinators.  In  a  let- 
ter dated  November  28  from  Pri- 
vate Radio  Bureau  Chief  Ralph 
Halter  to  the  ARRL's  legal  coun- 
sel, Christopher  Imlay  M3AKD, 
the  Commission  applauded  the 
ARRL  for  providing  a  forum  in  its 
Repeater  Coordination  Newslet- 
ter for  an  exchange  of  ideas  on  the 
subject,  tor  its  listing  of  coordina- 
tors, and  for  its  offer  to  arrange 
binding  arbitration  to  settle  coordi- 
nator disputes. 

However,  a  copy  of  the  letter, 
mailed  to  Westiink  Report  in  an 
unmarked  envelope,  demonstrat- 


Issues  in  Ham  Radio 

ed  Nailer's  lack  of  understanding 
of  the  causes  of  disputes  such  as 
the  one  in  southern  California, 
Nailer  referred  to  the  infamous 
Kowalski  letter  which  "created 
the  impression  thai  multiple  coor- 
dinators for  a  given  frequency 
band  in  a  given  geographical  area 
was  a  possibility/" 

Imlay  had  requested  the  FCC  to 
support  the  ARRL's  interpretation 
of  the  Order  in  Docket  35-22 
which  stated  that  only  a  single  co- 
ordinator could  exist  in  a  certain 
band  and  area  jurisdiction,  and 
that  where  there  is  divided  alle- 
giance, "there  can  be  no  coordi- 
nator.,+  While  agreeing  with  the 
ARRL  that  "there  is,  in  effect,  no 
coordinator, M  Nailer  chose  not  to 
expand  on  the  interpretation  of 
Section  97.3  (aa).  This  Section  de- 
fines what  coordinators  are,  but  it 
does  not  provide  a  means  for  se- 
lecting them  or  limiting  them  to 
one  in  a  given  domain. 

Perhaps  the  most  interesting 
admission  in  the  letter  is  Nailer's 
tacit  acceptance  of  Kowalski's  er- 
ror: "Although  we  did  not  antici- 


pate that  any  amateur  community 
would  choose  multiple  coordina- 
tors with  overlapping  responsibili- 
ties in  a  given  geographical  area, 
it  was  apparent  from  materia)  sub- 
mitted to  us  by  the  two  organiza- 
tions that  such  had  occurred.  We 
concluded  that  it  was  not  within 
our  province  to  disturb  the  choice 
of  the  amateur  community  that  the 
coordinators  serve." 

A  Failure  of  Understanding 

Ralph  Haller  evidently  stitl  fails 
to  understand  the  implications  of 
having  no  fixed  policy  in  selecting 
coordinators.  In  Southern  Califor- 
nia, the  long-established  coordi- 
nators (SCRRBA,  TASMA,  and 
220-SMA)  were  leaders  nation- 
wide in  the  effort  to  minimize  co- 
channel  and  adjacent  channel  in- 
terference. When  the  spectrum 
began  to  fill  up  nearly  a  decade 
ago  in  this  area  (not  "as  the  bands 
become  saturated.'1  as  written  by 
Haller  in  his  letter),  these  coordi- 
nators found  ways  to  make  anten- 
na patterns  more  directional  to  re- 
duce the  conflict  of  competing 
repeater  stations,  coordinate  PL 
tones  for  a  tolerable  level  of  co- 
channel  QRIVI,  and  finally  say, 
"Wait,  there's  no  room  at  the  mo- 
ment" 

Experimenters  and  other 


repeater  builders  then  went 
looking  elsewhere  (higher)  for 
available  space.  This  led  to  an 
abundance  of  systems  already 
established  on  1.2  GHz,  But 
here  in  sunny  Southern  Califor- 
nia, the  bands  are  full.  Yet  here, 
some  have  organized  a  few  other 
slothful  would-be  repeater  opera- 
tors into  "selecting"  a  coordina- 
tor, one  who  charges  no  dues  and 
has  no  meetings,  bylaws,  or  con- 
stitution,  and  challenge  the 
control  of  the  established  organi- 
zation. 

No  Justice  for  the  Majority 

Ralph  Haller  says  in  his  letter 
that  with  "some  12,000  repeaters 
in  operation  in  the  United  States, 
there  is  but  a  single  dispute  as  to 
the  rightful  coordinator."  But  that 
dispute  is  in  an  area  inhabited  by 
just  about  10%  of  the  licensed 
hams  in  the  country,  where  moun- 
taintop  relay  sites  extend  the  cov- 
erage of  these  machines  many 
times  that  of  the  average  repeater 
nationwide.  Fortunately,  a  settle- 
ment has  probably  been  reached 
between  the  two  organizations  af- 
ter the  filing  of  a  $5  million  law- 
suit—an  amount  which  is  a  good 
percentage  of  the  FGC's  entire 
annual  budget  Bl 

...deWB6MQV 


NEMAL  ELECTRONICS 


3 


♦Complete  Cable  Assembly  facilities  MIL-STD-45208 

•Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  most  orders 

•Factory  authorized  distributor  for  Alpha,  AmphenoL  Beldeit,  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cable,  Flat  cable,  semi-rigid  cable,  telephone  cable* 
crimping  loots,  D-sub  connectors,  heat  shrink,  cable  ties,  high  voltage  connectors* 


HARDLINE  50  OHM 

FXA12  i/T  Aluminum  Black  Jacket ^^ ..  89m 

FLC1 2  1/2'  Cablewave  corr.  copper  bfk  fkt  fkt   1.69/tr 

FLC78  7/8 "  Cable  wave  corr.  copper  htkfkttt  , 4 .  25/tf 

NM12CC  N  conn  1/T  con  copper  m/t „..„,2S.QQ 

NM76CC  S  conn  7/&*  con  copper  m/t  ... ...,*. 54  00 


CONNECTORS-MADE  IN  USA 

HE720  Typm  N  plug  for  Beteen  9913 
WF 723  Type  N  jmck  for  Balden  9913... 

UGC273  BNC*PL259  Adapter -Amphenol „..„. 

PL259AM  Amphenol  PL259 


COAXIAL  CABLES  (per  ft) 

1180  BELDEN  9913  very  hw  loss 

1102  RG&/U  S5%  snhkt  low  toss  lorn*  fffl*™ 

TITO  RG9X  95%  shtefd  (mini  $) 

1130  RG213AS  9S%  shield  mM  spec  NCV  jkL 

1140  RG2U/U  dot  *****  $Nd  mH  spec 

1705  RG142B/U  dot  sitter  shtd,   tafhn  av 
1310  RG217/V  50  ohm  5000  watt  dbl  shfd 
1450  RG174/U  50  ohm  ,10CT  od  mil  spec 


TtlliM  ■■  I  ■■ 


■  ■  1-11  ■  Hill 


■    I  ■    M   MM   k    1    ■    ■    ■» 


52 
36 

tr 

39 
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1  50 
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t4 


ROTOR  CABLE*  CONDUCTOR 

8C1822  2~1Bga  and  6-22g*   .„ 
8C1620  2-16ga  and  8-2Qga   ... 


Ml  il49i  HMtl  Mill  I  Ml  1 1  HI  1   -iCjVFF 


---♦■■Hrfl-* 


■  ■t++lbM*ll+* 


S3.9S 

.4.95 

3.00 

.  .89 


PL2S9TS  PL259  teflon  ins/silver  plated 1.59 

PL2BB AM  Amphenol  female-female  (barrel)...* 1.65 

UG175/UG178  reducer  for  RG5B/59  (specify), _    22 

UG21DS  N  plug  for  RG&21$214  Silver „.3.35 

UG83B  W  jack  to  PL259  adapter,   t*fkx*  „ 650 

UG146A  SQ239  to  H  plug  adapter,   tafhn  ™ „  6.SO 

UG255  SQ239  to  BNC  piug  adapter,  Amphenol 329 

SQ239AM  UHF  chassis  mt  receptecto^AmpheAOl 89 

UG&SC BNC  Piug RG5S,  142  L45 

GROUND  STRAP-GROUND  WIRE 

GS3&  3/0*  tinned  copper  braid    „ 39/ft 

GS12   1/T  tinned  copper  braid   507ft 

HW06  6ga  insulated  standed  wire  35/ft 

AW14  I4ga  stranded  Antenna  wire  CCS   » i4M 


All  prices  plus  shipping.  S3. 00  mint  VISA/Masltrcard  S3Q  mm,  COO  add  S3  GO 

Caff  tir  wnf*  tor  eomptBte  pnea  Mat.  NamaTs  new  ^Coaga  CABLE  AND  COWi£C  TOR  SELECTION  GU*DE  ts 

m  no  cfiarga  mtm  order?  otSSO  oe  mora,  or  at  a  ootf  gt  WmtHcmM  against  m*MQuaftfinQQroat 


NEMAL  ELECTRONICS,  INC.  12240  NE  14th  Ave.  N\  Miami,  FL  3316! 
(305)  S93-3924  Telex  6975377  24hr  FAX  (305)895^178 


MAKE  CIRCUIT  BOARDS 
THE  NEWt  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

»  Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 

*  Iron  film  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  8'4  x  11  size 
With  Complete  Instructions 

SATISFACTION  GUARANTEED 

5  Sheets  for  $3*95  W  Sheets  only  $5-95 

add  S I  25  postage        NY  Res,  add  sales  tax 

The  MEADOWLAKE  Corp. 

DepL  F,  P.O.  Box  497 
Northport,  New  York  1  1768 
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here's  the  Beam? 


I'nobrrrave  DX  Gam  Americas  for  60  rtiru  10 
•  EailK  hidden  ■  InUaQ  ¥a*i  •  Faed  «  Portable  ♦ 

Thttti  4  X'  sMftT  ittrni  vith  ml  DX  Prtvfc 
biijhici  ib  tki*  picture.  Yd*  oaH  §*t  \i  taJ  y*« 
Mi^bbws  cm^i  ciiIkt,  Bar  ii  v^tii  DX  b«rrfo« 
>-"^  (   tBywiy.   Hew  *b«l  t  iw  pf^Hk  KV'-KVJO  tri- 

^inJ«f  ?  Of  i  2  rkmrbl  ca<>aotanJkr  (ex  die  aniv  .' 
All  *iiih  lit  ihf  ^(vl«rt»cwt-Pfk*J: S^  h'  S9^, 

Work  DX  without  telling  Lhc  nd^hbon 

Airmail  fufopickSl 
Box  50062 -S.  ?n>vo,  UT  W60S 


AntermasWest 
fSOll  373-8425 
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IRCUITS 


Great  Ideas  From  Our  Readers 


Wave  a  quick'n'easy  circuit  idea?  Share  It  and  get  a  one  year 
subscription  or  extension  to  73\  Clear iy  mark  all  entries  as  submis- 
sions for  Circuits  to  distinguish  them  from  manuscripts.  Send  your 
entries  to  Circuits,  73  Magazine,  Peterborough,  NH  03458. 
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Figure  3 


RELAY  INTERFACE  SOLUTION 

Recently,  someone  asked  me 
how  to  key  the  relay  of  a  Heathkit 
low-band  linear  front  a  Kenwood 
TS-440.  The  relay  power  in  the  lin- 
earis obtained  from  the  -  120  volt 
bias  supply,  and  the  transmit  key- 
ing output  from  the  Kenwood  is 
+  12  volt  at  tO  mA  maximum,  i 
tried  several  relay  interface  solu- 
tions with  varying  results.  The  at- 
tached circuit  solved  the  problem. 

The  key  ingredient  in  the  circuit 
is  the  PNP  driver  transistor  which 
must  be  capable  of  handling  at 
feast  150  volts  at  about  250  mA. 
Several  ECG  types  meet  the  re- 
quirements of  the  circuit.  Parts 
are  Q1:  ECG  32 ,  160V,  TO-92; 
ECG  3$,  30OV.   TO-202N;  ECG 
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INCREASE  VOLTAGE 

The  project  I  was  making  had  a 
Sonalert-type  buzzer  whose  oper- 
ating voltage  range  was  7  volts  to 
12  volts  DC.  My  PCB  was  set  up 
for  operation  at  8  volts,  so  I  put  in  a 
7B0B  regulator.  When  I  turned  on 
the  power,  however,  the  7808  only 
put  out  7,5  volts,  I  felt  I  needed  a 
better  margin  for  the  buzzer  than 
0.5  volts,  so  I  added  a  rectifier 
diode  and  came  up  with  8. 1  volts. 
This  should  work  as  well  for  Zener 
regulators,  [You  can  "stack"  (i.e., 
add  in  series  to  the  original 
diodes)  diodes  to  further  increase 
output.— Ed.]  See  Rgure  2. 

G.R,  Beckham  W7FVM 
St.  George,  UT 


om  240,  300V,  TO-92; 
ECG  288,  300  V. 
TO-92;  ECG  296, 
300Vt  T&202;  ECG  374,  180V, 
TO-126;  ECG  397.  350V,  TO-39; 
ECG  398 1  200  V \  TO-220.  Q2: 
2N4403  or  equivalent  See  Fig,  1, 
Hugh  Wells  W6WTU 
Manhattan  Beach  CA 

EASY  MIKE  FOR  THE  IC-2AT 

I'm  so  pleased  with  my  IC-2AT 
HTt  I  wanted  an  external  speaker 
for  if  so  I  could  listen  while  riding 
along,  without  having  to  hold  it  in 
my  hand,  I  bought  a  commercial 
unit,  but  I  couldn't  find  a  good 
place  to  mount  it  where  it  was 
handy  and  audible  at  the  same 
time.  Next,  I  thought  about  getting 
a  simple  external  microphone. 

It  took  me  less  time  to  come  up 
with  a  workable  circuit  for  an  elec- 

tret  microphone 
than  it  did  to  find 
something  to  put  it 
in.  After  digging 
around,  I  came  up 
with  a  35mm  film 
canister  and 
pressed  it  into  ser- 
vice. 

The  circuit  itself 
is  merely  an  off- 
the-shelf  etectret 
mike  circuit,  not  unlike  the  one 
contained  in  the  2AT  itself.  Using 
Radio  Shack  components,  it  cost 


about  $2  to  build.  Parts  include 
one  PC  mount  etectret  micro- 
phone element  (RS  #270-090); 
one  27kQ  resistor,  1  sub-mini  (2.5 
mm)  phone  plug,  1  miniature  mo- 
mentary contact  (nonwally  open) 
switch  (RS  #275-1547},  a  shielded 
microphone  cable  cut  to  a  suitable 
length  to  suit, ;  and  one  35mm  film 
canister.  See  Figure  3. 

I  drilled  a  hole  in  the  bottom  of 
the  film  canister  for  the  shielded 
cable,  and  two  through  the  cap  for 
the  ptt  switch  and  the  etectret  ele- 
ment f  used  silicon  caulk  to  hold 
the  element  in  place  behind  the 
hole,  allowing  it  to  dry  before  I  put 
the  cap  back  on,  I  didn't  use  any 
foam  over  the  hole  to  avoid 
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Photo  A.  A  simple  project,  this  ex- 
ternal microphone  adds  mobile 
convenience  to  the  ICQM IC-2AT. 

"breath  popping, "  but  this  has  not 
been  a  problem, 

I  have  been  pleased  with  the 
operation  of  this  "cheapie"  mike, 
and  find  that  it  is  a  real  conve- 
nience in  mobile  and  portable  op- 
eration. You  can  clip  your  HT  to 
your  belt,  rather  than  carry  it  in 
your  hand. 

John  R.  Somers  KC3YB 
CrisfieldMD  21817 

MOD  FOR  THE  KWM-2 

This  modification  changes  the 
AGC  to  a  hang-type  and  uses  very 
few  pads.  It  retains  the  fast  attack 
characteristic.  The  signal 
causes  the  meter  to 
hang.  It  returns  to  full 
gain  quickly,  about  one 
and  a  half  seconds  after 
the  signal  is  gone.  The 
time  constant  of  the 
hang-time  allows  the 
AGC  to  follow  slow  varia- 
tions (QSB)  in  signal  lev* 
el  After  this  modification, 
you  need  to  repeak  T5. 

Figure  4  is  the  circuit  to 
which  you  attach  the 
modification.  That  sec- 
tion is  shown  again  in  the 
screened  area  in  Figure 
5,  without  the  callouts* 
The  unscreened  section 
in  Figure  5  is  the 
modification. 

I  also  used  this 
circuit  in  a  Collins 
7SA2  The  S-line 
receivers  use  the 
same  dual  time 
constant  AGC  as 
the  KWM-2.  I'm 
sure  this  modifica- 
tion would  work 
with  the  S-line  re- 
ceivers, too. 


-*AGC 
wrGHK 


-*AGG    LINE 
W/G.RN 


:oz2*f 


■Wfc 
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Figure  5 


Warren  Walker 

ACiR 

Pueblo  CO  81005 
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Number  3 1  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
2225  Mayflower NW 
Massitfon  OH  44646 


Running  on  "Full  Power1' 

How  many  "Hello,  good-bye" 
QSOs  have  you  had?  Why?  Poor 
band  conditions?  Crowded 
bands?  it's  hard  to  face  up  to  the 
fact  that  some  extra  punch  would 
really  come  in  handy.  Now,  before 
the  hate  mail  starts,  let's  get  real 
and  say,  "Hello  there,  Earth 
calling."  At  times  I  have  had  to  run 
a  full  QRP  gallon— 50  Watts.  In 
emergency  communications, 
sometimes  a  peanut  whistle  sig- 
nal will  just  not  be  heard.  Two 
Watts  can  really  get  eaten  up  fast 
on  a  crowded  band. 

With  a  single  high-gain  transis- 
tor as  the  active  device,  one 
should  be  able  to  build  amplifiers 
in  one's  sleep.  Unfortunately,  that 
is  not  the  case.  Getting  a  solid 
state  amplifier  to  work  properly  is 
not  an  easy  task  without  some  ba- 
sic knowledge. 

Some  years  ago,  Doug  DeMaw 
W1FB  designed  a  small  amplifier 
for  the  HW-7.  It  was  called  "Slip- 
pers for  the  HW-7."  The  amplifier 
used  a  Motorola  MRF  499A.  The 
original  article  was  in  the  Decem- 
ber 1975  issue  of  QST.  The  circuit 
is  also  in  solid-state  design,  This 
stud-mounted  device  will  produce 
up  to  30  Watts  of  RF,  The  circuit 
that  Doug  designed  produced  15 
Watts  with  t  Watt  of  drive.  I  built 
the  amplifier,  and  it  worked— sort 
of.  Using  my  HW-8  as  a  source  of 
drive,  I  was  able  to  get  over  30 
Watts  output  into  a  dummy  load. 
Later,  when  I  removed  the  drive,  I 
discovered  I  still  had  over  30 
Watts  output!  Wowl  This  thing 
was  not  only  an  amplifier,  but  an 
oscillator,  too. 

I  thought  about  keying  the  VCC 
line  and  using  it  as  an  all-band 
transmitter.  Transmitting  from  DC 
to  light  all  at  the  same  time.  How 
did  I  know  the  output  ran  from  DC 
to  light?  Reports  of  interference  to 
a  neighbor's  toaster,  that's  how!  I 
worked  and  worked  to  stabilize 
the  ampiifier  and  achieved  some 
success,  but  it  never  did  generate 
the  15  Watts  it  should  have,  In  a 
letter  to  Doug  Stivison  NR1A,  I 
mentioned  this  problem.  Doug  al- 
so had  trouble  with  stability  and 
getting  the  499 A  to  generate  the 
rated  power. 


Low  Power  Operation 

Power  with  Stability 

Working  with  Doug,  and  using 
his  suggestions,  J  was  able  to  get 
the  rated  power  from  the  499A, 
with  good  stability.  Here  is  what 
Doug  and  I  have  learned  first- 
hand. Put  these  tips  to  uset  and 
you,  too,  will  be  assured  of  suc- 
cess. You  don't  have  to  have  an 
amplifier  with  a  499 A.  These  tips 
apply  for  all  solid-state  amplifiers, 
no  matter  what  kind  of  transistor  is 
used.  From  Doug  Stivison,  the 
following: 

Impedance  of  the  output  net- 
work varies  with  both  frequency 
and  power  level  and  this  directly 
determines  the  power  output. 
That  is,  the  Impedance  of  a  5  uH 
coil  might  be  both  the  correct  val- 
ue for  40  meters  at  the  8  Watt  pow- 
er level,  and  30  meters  at  the  15 
Watt  level.  Conversely,  this 
means  that  what  you  think  is  the 
right  value  for  40  meters  at  the 
ideal  power  level  is  actually  out  in 
left  field  at  the  actual  power  level. 


C2  do  not  work  alone;  there  is  a 
dramatic  level  of  interaction  be- 
tween L1  and  C1/C2,  As  best  as  I 
can  tell,  L2  is  far  less  critical. 

Doug's  first  attempts  on  40  me- 
ters were  just  as  lackluster  as 
mine.  All  seemed  fine  and  dandy 
until  the  antenna  was  connected. 
The  SWR  went  1 2: 1 .  This  is  a  clas- 
sic situation  we  have  all  seen.  Us- 
ing a  grid-dipper  as  a  wavemeter,  I 
found  RF  on  4,  6,  7,  and  14  MHz. 
God  only  knows  what  was  going 
on  in  the  MF  and  LF  ranges. 

Essential  Troubleshooting 

Equipment 

It  would  really  be  grand  to  have 
a  room  full  of  test  equipment  for 
troubleshooting,  but  most  of  us 
don't  have  this.  Yet,  to  dig  out  the 
critters,  there  are  a  few  things  that 
should  be  in  everyone's  shack. 
First,  you'll  need  a  good  amp  me- 
ter.  By  pJacing  it  in  line,  you  can 
get  a  good  idea  of  what  the  PA 
transistor  is  doing.  Before  you 
apply  drive,  connect  the  amplifier 
to  the  power  supply. 

For  a  Class  *C"  amplifier,  you 
should  see  no  collector  current 
flowing.  If  upon  firing  up  the  power 
supply,  you  see  large  amounts  of 
collector  current,  quickly  turn  it 


"At  times!  have 
QRP  gallon- 


had  to  run  a  full 
-50  Watts" 


The  actual  power  level  is  deter- 
mined by  the  combination  of  all 
the  output  components,  as  well  as 
the  input  drive  level.  Don't  forget 
about  all  the  spurs  that  are  con- 
tained within  the  drive.  A  major 
unknown  is  the  internal  capaci- 
tance of  the  transistor.  Most  pro- 
fessional engineers  concede  that 
output  networks  are  a  "best 
guess/'  Even  with  a  computer- 
ized design  program  and  a  lab  full 
of  test  gear,  they  expect  to  do  a  lot 
of  seat-oMhe-pants  diddling. 

Doug  W1FB  did  not  give  the 
length  for  L1;  he  just  gave  the 
number  of  turns.  The  inductance 
varies  significantly,  depending  on 
how  the  turns  are  spaced.  Event- 
ually, I  found  that  spacing  the 
turns  about  two  wire-diameters 
between  turns  made  a  big  differ- 
ence. 

A  Properly  Resonating  Circuit 

C1/C2  seems  to  be  critical  to 
getting  the  whole  thing  working 
well  If  the  variable  does  not  show 
a  good,  clean  peak,  you're  not 
working  with  a  properly  resonat- 
ing ctrcuil.  I  also  learned  that  C1/ 


otfl  You've  got  some  bad  trouble. 
An  amplifier  that  should  produce 
12  Watts  output  should  also  con- 
sume about  twice  that  amount  in 
collector  current.  In  other  words,  a 
current  draw  of  about  2  amps  at 
12.5  volts  should  produce  about 
12  to  15  Watts  output,  depending 
on  the  efficiency  of  the  transistor. 
If  you  notice  current  o!  5  amps, 
with  8  Watts  output,  the  transistor 
is  running  away,  producing  all 
kinds  of  crud  all  over  the  place. 
After  you  remove  the  drive,  cur- 
rent should  fall  to  zero  again.  If  it 
doesn't,  you'll  have  to  get  out  the 
second  tool  of  the  trade. 

I  use  a  small  transistor  radio 
tuned  to  the  low  end  of  the  broad- 
cast band.  If  the  amplifier  is  pro- 
ducing LF  and  MF  spurs,  you'll  be 
able  to  hear  it  in  the  radio,  Re- 
member to  terminate  the  amplifier 
into  a  good  50Q  load. 

Let's  say  that  you  notice  noth- 
ing on  the  radio,  but  when  con- 
necting the  amplifier  to  a  tuned 
antenna,  the  SWR  is  way  out  of 
line.  This  tells  you  that  the  amplifi- 
er has  critters  on  the  output  other 
than  the  required  frequency.  In 


most  cases,  you'll  have  to  get 
your  hands  on  a  grid-dip  meter  or 
wavemeter,  You  can  then  find  out 
what  frequencies  are  being  gener- 
ated along  with  the  fundamental 
one,  A  frequency  counter  can  also 
be  pressed  into  use  here.  By  plac- 
ing a  one-  or  two-turn  pickup  loop 
by  the  amplifier,  the  counter  will 
lock  on  and  display  the  frequency 
that  it  sniffs  out.  If  the  counter 
"rolls"  then  there  is  so  much  crud 
the  counter  can't  get  a  lock  on  it. 
This  is  a  good  test.  So,  with  just  a 
handful  of  common  test  gear,  you 
should  be  able  to  de-bug  most 
amplifiers. 

Stabilizing  a  Solid-State 
Amplifier 

How  do  you  get  a  solid-state 
amplifier  stable?  That's  a  hard 
one.  Here  are  some  more  tips  that 
I  have  found  to  be  helpful. 

Keep  the  output  away  from  the 
input.  This  is  sometimes  easier 
said  than  done.  Use  shielded  ca- 
ble. Race  the  amplifier  inside  an 
RF-tight  enclosure.  Bypass  the 
VCC  line  going  to  the  amplifier. 
Sometimes  a  shield  of  double- 
sided  PC  board  placed  across  the 
top  of  the  transistor  will  provide 
shielding  between  the  base  and 
collector. 

Terminate  the  amplifier  into  the 
proper  load.  Don't  expect  good  re- 
sults with  a  so-so  antenna.  The 
antenna  should  provide  a  good 
load  to  the  amplifier  Use  a  proper 
sized  heat  sink  on  the  PA  to  keep 
the  transistor  from  failing  due  to 
thermal  runaway,  Don't  stress  the 
mounting  stud  on  transistors  that 
have  them.  Amplifiers  that  are 
built  on  double-sided  PC  board 
should  have  both  sides  of  the  cop- 
per foil  connected  together  m  sev- 
eral places,  the  more  the  better. 

Although  I'm  not  an  RF  engi- 
neer, I've  played  with  solid-state 
amplifiers  enough  to  know  you'll 
pull  your  hair  out  working  with 
them.  But  that's  half  the  fun, 
isn't  it? 

Doug  DeMaw  did  a  fine  job  on 
the  "Slippers  for  the  HW-7."  The 
outcome  depends  on  how  well  the 
amplifier  was  constructed.  Hope- 
fully, you  won't  have  trouble  when 
you  build  a  solid-state  amplifier  for 
your  QRP  radios,  but  if  trouble 
does  raise  its  head,  you  can  fall 
back  on  these  tips.  If  you  can't  fix 
it,  at  least  you're  headed  in  the 
right  direction. 

Next  month  we'll  look  at  some 
home*brew  tips  for  your  spring 
projects.  Keep  the  cards  and  tet- 
ters coming,  I  use  them  to  guide 
the  column.  As  always,  this  is  your 
column,  for  the  QRP  operator 
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Number  39  on  your  Feedback  card 


AM  HELP 

Your  Bulletin  Board 


We  would  like  to  get  in  touch 
with  operators  of  HF  rigs  on  boats 
to  discuss  operating  problems 
specific  to  a  marine  environment 
such  as  mounting  HF  antennas  on 
the  boat,  effective  power  regula- 
tors, shielding,  etc.  Specifically, 
we  are  looking  for  other  sailor  am- 
ateur radio  operators  in  the  New 
England  region.  Thanks! 

Jim  Charboneau  KC1BB 

28  Constitution  Rd. 

Charlestown  MA  021 29 

(617)242-7326 

Do  you  have  any  "hidden 
secrets1'  of  the  PRO-2021  ?  If  you 
do,  please  contact  me, 

David  Lansing 

2  Yost  St. 

Johnstown  NY  12095 

Wanted:  information  and  copy 
or  photocopy  of  manual  for  a 
Lafayette  HE  50A  10  meter 
transceiver.  Will  pay  cost. 

Al  Wilde  W8JZZ 

552  T-L 

DuBois  PA  15801 

Needed:  Vibrosender.  model  or 
type  number  TU217,  preferably 
110,9  MHz. 

Joe  Jatis  W9CYT 

1515  Sommerset  Ln. 

Schaumburg  IL  60193 

I  am  looking  for  circuit  dia- 
grams, and/or  operating  manuals 
for  the  following  (postage  and 
copying  costs  gladly  refunded): 
Akai  or  Mitsubishi  Model  VT  100 
Portable  video  equipment  (hope 
to  use  for  ATV);  IMC  Deluxe  Mod- 
el GM1211  monochrome  video 
monitor;  RCA  triatic  capacitor 
tester  (no  model  as  shown). 

L«dd  Sajor  W2KGV 

767  Lomas  St. 

Port  St  Lucie  FL  24952 

I  would  like  information  on  any 

modifications  to  the  Attas  21  OX, 

Scott  Uedling  KS5N 

7622  Evergreen  Brook  Way 

Houston  TX  77095-4026 

Need  info  on  converting  late- 
model  440  MHz  transceivers  to 
460-470  MHz  for  college  class 
project.  Any  info  appreciated.  Wilt 
pay  copy  and  mailing  costs. 

R.  Bellville 

P.O.  Bom  515 

Millbury  MA  01527 


HITACHI  SCOPES  AT  DISCOUNT  PRICES 
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ELENCO  PRODUCTS  AT  DISCOUNT  PRICES 
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I  am  interesled  in  receiving  am- 
ateur-related video  tapes  of  large 
antenna  arrays,  unusual  equip- 
ment or  events,  or  anything  out  of 
the  ordinary  for  rebroadcast  via 
Fast  Scan  Television  in  the  Cin- 
cinnati area.  I  will  pay  all  costs 
involved.  I  can  use  either  Beta  or 
VHS  format. 

Ron  Rollinson  NRSO 

128  Julep  Lane 

Cincinnati  OH  45218 

I  need  a  schematic  for  the  Swan 
350B  and  schematic/manual  for 
the  Swan  HF  700S  transceiver. 
Will  pay  any  charges.  Thanks- 

Charlie  Wallace 

Rt  3,  Box  223K 

Big  Pine  Key  FL  33043 


Wanted:  Machine  language 
program  for  the  TRS-80  Model  lt 
Level  1  or  2  (prefer  level  1)  to  TX/ 
RX  RTTY  via  expansion  port.  Will 
pay  nominal  fee. 

Frank  Brinson 
51 13  Richland  Ave. 
ChillicothelL61523 

I  need  a  service  manual  or  at 
least  a  schematic  for  an  Edgecom 
System  3000A  VHF  FM  2  meter 
transceiver.  \  will  pay  for  copying 
or  other  costs. 

Chuck  Crowley  K5BER 

215  Glower  Ave. 

Long  Beach  MS  39560 

Gentlemen;  I  just  "inherited" 
an  o/dGonset  Communicator  II,  2 
meter  AM  transceiver!  Someone 


CIRCLE  356  ON  READER  SERVICE  CARD 

removed  the  mike  jack  and  didn't 
sketch  the  location  of  the  wires.  I 
need  a  schematic  for  this  unit.  If 
you  have  one,  I'd  be  glad  to  pay 
for  copying  and  mailing  costs. 
Thanks  for  helping  me  get  this  old 
rig  back  on  the  air! 

Bert  Voth  WA0PWE 
802  Forest  Drive 
Olathe  KS  66061 

I  need  a  diagram  and  part  val- 
ues for  my  ailing  Hickock  Teach- 
ing Aids  Scope,  Model  OSK-4, 
and  will  be  glad  to  reimburse 
someone  for  copying  costs  and 
postage. 

Paul  Hinkamp  W8YOU 

1304AshlyCt. 

Midland  Ml  48640 
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projects  for  73.  I1  II  put  out  booklets  of 

thgnv 

Suggestions  for 
Construction  Projects 

What  can  we  build?  Lordy!  We 
haven't  even  scratched  the  surface 
with  10.5  GHz  equip  mom.  We  need 
QRP  gear  for  1 0  meters  to  use  with  the 
new  sun  spots.  We  need  conversions 
of  CB  to  10  meters  We  need  small 
receivers  and  antennas  for  hidden 
transmitter  hunting.  We  need  ait  sorts 
of  simple  test  equipment — dippers, 
field  strength  meters,  capacitor  and  re- 
sistor decades.  Q-meters,  etc. 

Is  anyone  building  outboard  acces* 
sories  for  our  commercial  ham  gear? 
How  about  inventing  an  automatic  call 
identifier  for  HF  rigs?  How  about  hook- 
ing up  some  ICs  and  developing  some 
really  narrow-band  communications 
systems? 

We  need  lots  more  beacon  stations 
on  6  meters  and  up  so  we  can  hear 
when  our  bands  open.  These  beacons 
need  automatic  keying  systems.  Per- 
haps we  could  work  up  some  beacon 
digi pealers  so  we  could  send  coded 
pulses  out  periodically  and  listen  for 
beacons  that  we've  triggered  to  teM  us 
where  the  band  opening  is.  There's 
plenty  to  do  if  you'll  take  the  time, 

Our  1250  MHz  band  is  almost  un- 
used, so  how  about  some  simple  rigs 
and  receivers  for  it?  If  our  amateur  TV 
fanatics  had  used  1250  instead  of  fight- 
ing over  a  single  kwsy  channel  on  430 
MHz.  we  might  have  been  able  to  keep 
from  losing  30%  of  the  band. 

How  long  will  the  FCC  hold  900  MHz 
for  us  if  we  keep  ignoring  it?  It  isn't  like 
it's  difficult  to  make  rigs  for  this  band, 
you  know.  Of  course ,  If  you  feel  it's 
more  important  to  watch  the  ball 
games  and  sitcoms  and  rent  movies, 
then  I  question  your  prion! ies.  Are  you 
throwing  away  time  every  single  morn- 
ing watching  the  Today  show?  You  can 
keep  up  with  the  news  in  just  five  min- 
utes. The  rest  of  the  show  may  be  en- 
tertaining, but  it  isn't  of  much  informa- 
t  ton  a  I  value. 

The  evening  news  on  TV?  Another 
five  minutes  will  let  you  know  what's 
top  and  the  rest  you  can  catch  up  on  in 
a  few  days  with  Newsweek,  If  it's  of  any 
importance  it'll  be  in  Newsweek.  If  it 
isn't,  the  chances  are  you've  wasted 
your  time.  Newspapers?  You're  joking, 

Let's  get  those  soldering  pencils 
sharpened  and  start  getting  stuff  work- 
ing you  can  get  into  73,  UHF,  QRP, 
RTTY,  I  don't  care       just  DO  it! 

There,  I  haven't  said  a  word  about 
no-code  Doesn't  that  make  you  hap- 
py? 

Ham  Suers 

It  is  difficult  not  to  think  of  an  amateur 
who  stoops  so  low  as  to  sue  another 
amateur  or  group  in  less  than  the  worst 
terms  we  can  apply  to  a  human  be- 
ing— but  I'm  trying.  This  is  supposed  to 
be  a  hobby,  it's  supposed  to  be  for  fun , 
and  that  has  no  connection  with  suing. 

My  first  reaction  is  to  ask  the  FCC  to 
enact  a  new  regulation  that  says  that 
anyone  who  brings  a  lawsuit  against  an 
amateur  or  an  amateur  group  involving 
amateur  radio,  have  his  license  re- 
voked forever.  Actually,  while  I'm  not 
generally  a  fan  of  capital  punishment,  I 
might  go  for  the  death  penalty  for  ham 
suers.  And  none  of  this  stuff  like  the 
electric  chair  or  the  gas  chamber;  let's 
get  back  to  public  hanging  or  perhaps 
something  with  boiling  c 

In  amateur  radio  we  have  a  hobby 
that  of  necessity  has  to  be  regulated  to 
some  extent  by  the  government,  since 
we're  using  several  billion  dollars 
worth  of  publicly-owned  frequencies 
for  our  entertainment,  with  just  enough 
public  service  thrown  in  (my  estimate: 
0.001%)  to  barely  keep  commercial  In- 


terests at  hay. 

The  FCC  is  happiest  when  they  hear 
nothing  from  us.  They  really  don't  want 
to  be  bothered  with  rule  changes  or 
with  our  iniertraterntty  squabbles. 
They  don't  want  to  monitor  and  regu- 
late us.  so  if  we  cause  them  trouble 
and/or  expense,  It's  likely  they1  II  take 
the  obvious  path;  get  rid  of  us,  They 
have  enough  to  do  with  the  commercial 
services  and  they  don't  need  to  waste 
timeonusfreebies, 

When  you  get  your  ham  iicense.  you 
get  the  authority  to  start  using  our  ham 
bands.  In  general  we  agree  among 
ourselves  how  we'll  cut  em  up.  and  the 
FCC  goes  along  with  our  decisions. 
They'd  like  it  much  more  if  we  could 
manage  ourselves  100%  and  leave 
them  out  of  it. 

Self -Regulation 

Indeed,  I've  proposed  that  we  orga- 
nize a  national  conference  every  other 
year  with  the  specific  purpose  of  updat- 
ing our  regulations,  I  suggested  that 
interested  ham  dubs  field  two  repre- 
sentatives for  the  conference.  It  would 
be  molded  after  the  International 
Telecommunications  Union  Confer- 
ence in  Geneva. 

The  first  order  of  business  would  be 
for  member  clubs,  those  fielding  con- 
ference teams,  to  submit  their  pro- 
posed rule  changes  well  before  the 
conference  These  proposed  changes 
would  be  discussed  by  the  clubs  and 
their  delegates  instructed  as  to  the 
wishes  of  the  group.  These  would  be 
circulated  to  the  other  clubs  for  further 
consideration. 

At  the  conference,  each  rule  change 
would  be  remanded  to  an  ad-hoc  com- 
mittee  lo  consider  it  and  come  up  with  a 
compromise  recommendation  to 
present  to  the  conference  as  a  whole 
(the  plenipotentiary)  for  a  vote,  The  re- 
sults of  the  conference  would  be  enact- 
ed immediately  by  the  FCC. 

I've  discussed  this  with  several  FCC 
commissioners  and  found  them  all  to 
be  enthusiastic  about  this  approach, 
I've  been  assured  that  the  Commission 
would  find  it  in  their  budget  to  provide 
the  conference  with  FCC  legal  advice 
so  our  proposed  rule  changes  would 
not  run  into  legal  hurdles. 

Such  a  system  would  make  it  possi- 
ble for  us  to  have  regulations  that  meet 
our  immediate  needs.  With  the  present 
system,  it  often  takes  years  before  a 
rule  is  changed,  and  even  then,  in  al- 
most every  case,  the  rule  is  no  longer 
needed. 

Such  a  system  might  encourage  us 
to  develop  more  gentlemen's  agree- 
ments  in  place  of  cut-in-stone  rules. 
I've  never  been  disappointed  at  the  re- 
sults of  such  amateur  radio  coopera- 
tive efforts  In  the  past  Indeed,  Tve  al- 
ways found  them  to  be  almost 
excessively  protective  of  even  the 
smallest  ham  interests 

We  should  understand  that  our  li- 
cense does  not  guarantee  us  anything, 
ft  is  a  license  to  use  the  ham  bands,  but 
it  does  not  guarantee  us  a  clear  fre- 
quency or  a  solid  contact.  It  does  not 
even  guarantee  a  QSL. 

Ham  Protectors 

Now.  getting  back  to  the  suers  in  our 
midst,  perhaps  It's  time  for  a  new  na- 
tional ham  organization  to  get  set  up 
primarily  to  protect  amateurs  and  ama- 
teur groups  against  misguided  hams 
who  have  the  insane  notion  lhat  their 
license  has  guaranteed  them  the  use 
of  a  frequency— a  repeater,  clear  chan- 
nel, or  whatever,  I  have  no  problem 
dealing  with  people  who  are  rational, 
but  when  people  are  no  longer  rational, 
I  get  as  frustrated  and  angry  as  anyone 
else. 

If  we  set  up  a  national  amateur  radio 
protective  association,  we  could  get 


ham  clubs  and  groups  to  join  it  to  give 
us  the  nation ai  strength  we'd  need  to 
keep  lawsuits  from  happening.  I'll  bet 
we  could  get  some  savvy  ham  lawyers 
to  work  with  the  association  to  bring 
counter-suits  for  harassment,  for  harm 
to  the  general  ham  good,  etc.,  in  the 
federal  courts.  The  spectre  of  such  an 
expensive  federal  counter-suit  might 
put  a  chill  on  this  suing  baloney.  We're 
a  national  hobby,  governed  by  the  fed- 
eral government,  so  it  only  makes 
sense  to  mount  any  counterattack  in  a 
federal  court,  complete  with  the  protec- 
tion  of  PRB-4. 

No,  I  don't  need  the  aggravation  of 
running  a  new  national  ham  associa- 
tion. And  the  ARRL  certainly  isnTt  go- 
ing to  set  anything  like  this  up.  But  is 
lhat  all  we  have,  me  and  the  League? 
Give  me  a  break!  If  that's  the  only  ac- 
tion we  have  in  the  whole  danged  hob- 
by, then  it's  time  to  give  every  suer 
what  he  wants. 

Buying  Justice 

instead  of  setting  dues  for  cfub  mem- 
bership in  the  national  de-suer  organi- 
zation, I'd  suggest  a  plan  whereby 
clubs  would  join  and  agree  to  share  in 
the  legal  costs  required  to  keep  litiga- 
tion at  a  minimum.  If  the  costs  are  so 
high  they  seem  unreasonable,  the 
clubs  will  drop  out,  But  it  we  can  get 
500  ham  clubs  to  join  such  an  associa- 
tion, we'll  be  able  to  outspend  even  the 
most  vicious  suer— and  that's  how  you 
win  justice  in  America  It's  got  little  to 
do  with  laws,  little  to  do  with  what's 
right,  and  just  about  everything  to  6o 
with  who  has  the  money,  If  you  have 
the  idea  that  I  do  not  respect  our  legal 
system,  you're  right  It  is  not  something 
Of  which  America  can  be  proud. 

Twenty-five  years  ago  I  formed  the 
Institute  of  Amateur  Radio.  I  started  It 
as  a  way  to  organize  group  ham  travel 
Once  started,  I  found  a  lot  of  support 
for  it  as  a  source  of  funds  to  help  ama- 
teurs fighting  legal  suits,  such  as  tower 
suits,  which  could  hurt  amateur  radio. 
We  had  a  good  deai  of  success  with 
that  goal,  winning  some  btg  ones. 

But  a  combination  of  a  divorce  that 
knocked  me  for  a  loop,  an  inability  of 
the  board  of  directors  to  find  someone 
else  to  run  the  Institute,  and  endless 
attacks  by  the  League  (that  spent  far 
more  fighting  ihe  IOAR  than  ever,  tak- 
en in  Institute  membership  dues),  final- 
ly did  it  in 

By  the  time  I'd  gotten  over  my  di- 
vorce, amateur  radio  was  in  a  sham- 
bles as  a  result  of  the  ARRL's  Incentive 
Licensing  proposal,  so  the  Institute  has 
remained  history. 

I've  been  gathering  the  names  and 
calls  of  the  hams  who  have  instituted 
lawsuits  against  hams  or  ham  groups. 
I'd  like  to  [1st  them  in  the  magazine  so 
you'll  all  know  who  these  people  are, 
I'll  be  interested  in  hearing  from  any- 
one who  actually  has  a  legitimate  suit 
going.  That  might  change  my  mind 
about  such  hams  being  cancers  on  the 
body  of  amateur  radio. 

May  I  repeat  that  a  ham  license  is  a 
permit  to  operate.  It  does  not  guaran- 
tee anything.  Yes.  every  amateur  has 
the  permit  to  set  up  a  repeater,  but 
since  this  is  a  hobby  and  we  have  very 
limited  frequency  resources,  it's  up  to 
us  as  a  group  to  come  to  agreement  on 
who  sets  up  on  what  frequencies.  And 
if  we  can't,  then  it's  just  tough. 

Until  the  lime  I  get  into  an  area  and 
don't  find  at  least  one  repeater  unused, 
with  no  one  answering  my  calls.  I'm  not 
going  to  be  convinced  that  we  have  any 
shortage  of  repealers.  In  my  experi- 
ence—and 1 1  rave!  a  lot— about  90%  of 
our  repeaters  are  terribly  underused.  I 
view  the  desire  lo  set  up  more  re- 
peaters as  an  expression  of  ham  egos 
out  of  con i ro I  and  not  representative  of 
any  public  need, 


So.  are  our  ham  suers  dirty,  rotten 
scum,  or  do  they  have  a  legitimate 
case  for  helping  keep  more  lawyers  liv- 
ing in  luxury? 

SET),  UFOs  and  Amateur  Radio 

SET  I,  the  search  for  extra-terrestrial 
intelligence,  and  the  tens  of  thousands 
of  UFO  reports  wefve  hadi  would  seem 
lo  make  it  worthwhile  for  some  of  us  to 
look  for  signs  of  aJien  communications. 
I  say,  if  we  can't  rind  intelligence  here 
on  earth,  Sets  look  for  it  elsewhere. 

But  before  we  waste  a  bunch  of  time 
looking  for  signs  of  alien  communica- 
tions, just  how  probable  is  in  hat  there 
are  other  civilizations  out  there?  And  if 
they're  out  there,  how  come  we 
haven't  seen  or  heard  Tem  yet?  It's  dif- 
ficult to  work  up  a  computer  simulation 
of  the  problem  because  there  are  so 
many  unknowns  Are  we  wasting  our 
time  looking  for  something  that  may 
not  be  there? 

Many  scientists  agree  that  the  uni- 
verse is  about  1 5  billion  years  old ,  Fine* 
except  that  we've  run  into  some  mete- 
ors that  appear  to  be  about  ten  times 
thai  old,  Hmmm.  Oh  well,  just  an 
anomaly,  never  mind. 

And  was  there  a  big  bang  or  not? 
Opinions  are  increasingly  mixed  on 
this,  with  some  scientists  opting  for 
multiple  big  bangs,  each  forming  its 
own  universe  and  eventually  separat- 
ing from  the  others.  Read  Sky  and 
Telescope  magazine  to  keep  up  with 
the  most  recent  cosmology  develop- 
ments. The  field  is  in  an  uproar 

There's  convincing  evidence  that  life 
is  being  spread  throughout  the  uni- 
verse by  an  even  older  intelligence, 
and  that  these  seeds  have  been  result* 
ing  in  the  sudden  springing  up  of  vari- 
ous basic  species  of  life.  The  seeds 
seem  to  be  of  a  wide  variety,  with  those 
adaptable  to  the  conditions  on  a  given 
planet  taking  hold.  This  line  of  reason- 
ing and  the  data  that  support,  it  may  be 
troublesome  to  many  religious  people, 
who  much  prefer  the  comfort  of  two- 
and  three-thousand  year-old  explana- 
tions over  those  of  modern  sc pence, 
even  keeping  m  mtnd  how  rapidly  sci- 
ence has  had  to  change  its  theories  to 
keep  up  with  developing  data  Discov- 
er magazine  has  had  some  interesting 
articles  on  this. 

But  let's  ignore  for  a  mo  mem  that  our 
universe  may  be  of  relatively  recent  de- 
velopment. We  have  pretty  good  data 
showing  it  to  be  about  15  billion  years 
otd.  Yes,  there  are  some  problems  with 
this.  The  estimated  age  is  dependent 
upon  the  red  shift  of  distant  stars  and 
galaxies.  Now  we're  finding  stars  that 
seem  to  have  vastly  different  ages 
within  the  same  galaxies,  and  that's 
screwing  everything  up. 

If  we  figure  that  the  first  stars  in  our 
galaxy  started  about  10  billion  years 
ago,  and  we  know  our  sun  is  about  5 
billion  years  old,  it's  logical  to  expect 
that  the  first  civilizations  got  started 
even  before  our  solar  system  was 
formed.  If  it  took  us  five  billion  years  to 
go  from  a  starting  solar  system  to 
porno  shops  and  repeater  jamming, 
that's  a  good  yardstick  to  apply  to  other 
solar  systems,  right? 

It  turns  out  that  no  matter  how  dis- 
couraging a  scenario  you  hypothesize, 
with  most  civilizations  either  nuking 
themselves,  running  out  of  resources, 
or  having  no  spirit  of  adventure,  the 
universe  would  still  have  been  fully  oc- 
cupied billions  of  years  before  our  solar 
system  even  got  started  See  the 
November  "88  issue  of  Analog's  set* 
ence  fact  article. 

Where  is  Everybody? 

The  computer  simulations  come  up 
with  millions  of  civilizations,  organized 
into  about  50  major  cooperative 

continu&d  on  p.92 
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PROTECT 
YOURSELF 
THE 
HAZARDS 
OF  YOUR 
TOWER 


*  The  HAZER  brings  the  antenna  and  rotor  down  to  you  for  safe  and  convenient  mair> 
tamance  and  installation. 

*  With  your  beam  on  the  ground  you  no  longer  have  to  wait  for  spring  to  make  those 
changes  you  always  wanted. 

*  Constructed  of  hot  dipped  galvanized  steel  with  all  stainless  steel  hardware,  you 
reduce  costly  malntai nance  caused  by  oxidation  and  corrosion 

*  The  HAZER  is  scientifically  balanced  for  easy  raising  and  lowering  wllh  the  1000  lb, 
manual  winch  and  100  ft.  cable  included.  An  optional  power  winch  is  also  available. 

*  The  specially  engineered  safety  Jock  guards  against  slippage  and  wind  vibration  while 
raising  and  lowering.  If  can  never  fall. 


AVAILABLE  MODELS 

Hazer2 — Heavy  duty  alum.  12  sq.  ft.  load 
Hazer  3— Standard  alum,  8  sq.  ft.  load 
Hazer  4 — Heavy  gaiv.  steel  16  sq.  ft.  load 
Ball  Thrust  bearing  TB-25  for  any  of  above 


$311.95ppd. 

$223,95  ppd, 
$291.95  ppd. 
$CALL$ 


The  HAZER  has  been  designed  for  use  with  the  Rohn  20  and  25  G  tower  or  with  our 
aluminum  tower  specifically  engineered  for  use  with  the  HAZER  We  will  soon  be  offering  a 
model  for  the  Rohn  45  and  55. 

4&  CALL  816-882-2734  TODAY    ^ 

^    OUR  EXPERT  STAFF  IS  WAITING  TO  HELP 

YOU  ASSESS  YOUR  NEEDS 

YOUR  SATISFACTION  IS  GUARANTEED    

See  us  at  Dayton 


GLEN  MARTIN  ENGINEERING  INC 
Rte  3  Box  322 
Boonville,  MO  65233 


CIRCLE  72  ON  READER  SERVICE  CARD 


ICOM 


ACVHF 

COMMUNICATIONS 


FEATURING  W2DR2  902  MHz 
TRAN S VERIER .  NOW  ONLY  $299 
FREE  WITH  PURCHASE  1 40  MHz  3 W 
AtTENUATOR  A  $49  VALUE 
0£AL£R  INQUIRIES  iNVITED 
ICOM.  AE A  I ARSEN.  VAN  GORDEN 
VIBROPLEX   SY£  VIKING   FALCON  C0MM. 
LEADING  EDGE,  ARRL  PUBLICATIONS, 
KAG 10.  HAM  TRONIC  S.SINCLAIR  ANTENNA, 
AMP  SUPPLY 


280  Tiffany  Ave. 
Jamestown,  New  York  14701 


We&em&tw  Y&rk  *s finest timMunfmdi&4*si*r. 

PH  (716)664-6345 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Port  No. 

PL-259AJSA 

83-1SF-1050 

63-822 

PL-259/ST 

UG-175 

UG176 

UG-21D7U 
U&21BAI 
9913/PJN 

UG-21EV3913 
UG-2IB/99I3 
UG-146MJ 
U&83BJU 


Description  Price 

UHF  Male  Phenohc  USA  made  $    70 

Ft-259  Plienotic.  Amp*>enol  89 

PL-259TflfTraT.  Amphenol  1,75 

UHF  Male  Silver  Teflon,  USA  1.50 

Reducer  far  RG- 58  .20 

RfldUCOrfor  RG-59&  MINI  8  20 

N  Mole  RG-S,  213, 214.  Delia  325 

NMaleRG-fi.213.2l4.Hmgs  5.00 
N  Mate  Pm  tot  9913. 9066,8214 

fits UG-21D/U&U&2 IB/UN  5  3  50 

«  Male  tor  ft&fl  with  9913  Pin  3  95 

NMaieforR&8*tth99l3Pm  575 

N  Mate  to  50-239.  Teflon  USA  6.00 

N  Female  to  Pi  259.  Teflon  USA  6.00 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY* 

THE  R.F.  CONNECTION 

21 3  North  Frederick  Ave,  #1 1 
Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  ADD  4% 

UPS  COD.  ADD  $3,00  PER  ORDER 


CIRCLE  1 15  ON  READER  SERVICE  CARD 


Discover  — 

CAROLINA  WINDOM 


80-10M 
Use  transmatch 
132   overall 
Matching  XFMR 
Line  Isolator 
Vert  Radiator 
Coax  fed 
Assembled 
$69,95 


High  performance 
Proven  Results  S, 

$70  Seam?    , 


Vmv 

Pwiporf 

To  a  wot  w 

Of  net*  ld«*t 
And  exceptional 
HF  wire  rotvinai 


Rugged  new  balum 

Full  rartgeol  HF,  VHF 
mobilr*  jntcrn^s,  duck*  wire, 
coat,  partv  line,  acc«»rtai 


SEE  WHAT  WE'RE  DOING  NOW! 

Contact  Jim.  W4THU— free  discount  catalog 

Send  Slfqrcala4og.br  14T  Clia**m»tf 

So*  6155  Portsmouth  VA  23703 

(De  ji*f  Inquiries  Wvfcofne) 

804 -484  0140 

CAROLINA  WINDOM 

SEETHE  REVIEW  IN  DECEMBER  'Ml  /JMA(iAZINE 
hillmsia'stic  users  say  it's  the  hesl  wire  antenna.  Outper- 
forms  wire  antennas  previously  used,  Knork-you-socta  DJI 
performance on  80- 10.  A  170 beam' 

If  you  Hear  otic,  youi]  wan  I  one. 
Made  with  pride  by  Ihc  RADIO  WORKS  in  V A/USA 


CIRCLE  150  ON  READER  SERVICE  CARD 


HUGE 


SHORTWAVE 
CATALOG 


>  Communications  Receivers 
Japan  Radio,  Kenwood, 
Icom  and  Yaesu. 

>  Portable  Receivers 
Grvndig,  Sangean,  Magnavox, 
Sony  and  Panasonic. 

>  Antennas  &  Headphones 

>  Tuners,  Preamps  and  Filters 

>  VHF-UHF  Receivers 
*  Radioteletype  Equipment 

>  Facsimile  Equipment 
>  Books  &  Accessories 


Send 
$1to 


Universal  Radio 

1280  A  id  a  Drive  Dept.  73 
Reynoldsburg,  OH  43068 
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Continued  from  p  90 

groups  So.  if  the  entire  galaxy  is  al- 
ready civilized,  where  IS  everyone? 
And  now  come  we  don't  hear  'em  on 
the  radio? 

Radio  is  pretty  hot  stuff  lor  communi- 
cations, but  I  hope  we're  not  so  arro- 
gant to  think  that  just  because  we 
haven't  yet  discovered  it,  there's  no 
better  communications  system  possi- 
ble, The  probabiJity  that  trie  re  are  civi- 
lizations all  through  our  galaxy,  and 
that  they  are  communicating,  la 
enough  to  suggest  that  we  have  some 
inventing  to  do. 

it's  odd  how  scientists  have  always 
tended  to  think  that  all  the  basics  have 
now  been  discovered.  If  you  read 
much,  you  know  that  there  was  a  move 
to  close  the  Patent  Office  about  90 
years  ago  because  everything  had 
been  discovered. 

Just  look  at  how  radio  astronomy  has 
grown  in  the  last  50  years.  Did  you 
know  that  this  science  was  developed 
by  a  ham  who  was  c uncus  about  some 
anomalies?  Scientists  hate  anomalies 
They  tend  to  dismiss  them— must  be 
bad  data  or  something.  Don't  bother 
me.  This  has  been  a  major  deterrent  lo 
mind  research  and  has  a  lot  to  do  with 
the  still  primitive  development  of  psy- 
ch iatry^ 

Not  Fit  Company— Yet 

If  there  are  so  many  civilizations  alt 
around  us.  how  come  they're  not  here? 
Weil,  we  don't  know  they're  not  It's 
also  likely  that  they  know  we're  here, 
and  they're  letting  us  develop  on  our 
own  until  we're  ready  to  join  their 
galactic  civilization.  I  hope  you'll  agree 
that  we're  not  yet  fit  company  for  any 
intelligent  group.  It  still  isn't  even  at  all 
clear  that  we're  going  to  survive.  Be- 
tween our  potential  for  nuclear  self-de* 
st  met  ion,  and  the  destruction  of  our 
environment,  it's  iffy . 

If  you've  read  Tom  Clancy's  books* 
you'll  have  a  better  concept  of  how  iffy 
things  really  are.  His  Red  Storm  Rising 
is  a  rouser  about  WW  III.  and  not  all 
that  far-fetched. 

Terrorism  seems  to  be  gaining 
ground  as  a  minorities'  weapon.  How 
long  will  1 1  be  before  a  group  finally  gets 
their  hands  on  a  nuke?  Whammo  will 
go  New  York,  Paris,  or  Moscow,  Then 
what?  Yes,  I  know,  we'll  have  dozens 
of  weary  old  hams  trying  to  provide 
communications  with  Morse  Code — 
trying  to  send  the  millions  of  desperate- 
ly needed  messages. 

Getting  back  to  communications. 
Since  it's  virtually  certain  that  there  are 
azitlion  civilizations  in  our  gaJa*y;  and 
since  we  know  I  hey  must  have  darned 
good  communications  to  run  some* 
thing  like  that;  and  since  we're  not 
hearing  'em  on  the  radio— ergo, 
they've  got  something  better.  A  lot  bet- 
ter Maybe  even  faster  than  light 
speed  Some  time  in  the  next  one  or 
two  hundred  years,  someone  is  going 
to  discover  this  new  system.  And  when 
they  do.  people  will  say.  hey,  we  should 
have  found  that  years  ago.  We  had  the 
hints  and  we  ignored  them, 

tt's  in  the  Anomalies 

I  ran  an  article  in  73  a  few  years  ago 
about  how  some  hams  came  across 
the  semiconductor  phenomenon  and 
ignored  it  as  an  anomaly  They  could 
have  beaten  Bell  Laos  to  the  transistor 
by  years  if  they'd  not  been  close-mind- 
ed about  it,  I  wonder  if  there  might  be 
some  hams  today  who  have  come 
across  something  odd  and  ignored  it 

it's  getting  time  for  us  lo  do  some* 
thing  new.  In  the  past,  amateur  radio 
was  always  way  ahead  of  commercial 
radio,  We  did  the  inventing  and  pio- 
neering then,  after  we'd  proven  to  the 
professionals,  against  their  wills,  that 
what  we  had  worked  They  reluctantly 
climbed  aboard.  Today,  alas,  we're 


ages  behind  the  industry  Instead  of 
being  out  front  leading,  we're  at  the  tail 
end  with  our  blinders  on- 
Many  amateurs  are  eager  to  sacri- 
fice our  whole  hobby  to  preserve  400- 
baud  Morse  Code  in  a  day  when 
56,000-baud  automated  communica- 
tions will  soon  be  a  standard  for  com- 
mercial communications.  We're  like  a 
mob,  blinded  by  our  emotions  to  the 
realities  of  the  80s.  When  someone 
says  "no  code,"  a  lynch  mob  quickJy 
forms  to  hang  the  SOB  Just  took  at  my 
neck,  if  you  think  I'm  exaggerating, 

The 40%  zap  of  220  MHz  may  help  to 
bring  some  of  the  angry  lynch  mob  to 
their  senses.  It's  a  cold  cruel  world  and 
we're  going  to  lose  amateur  radio  if  we 
don't  start  paying  for  the  use  of  our 
billions  of  dollars  worth  of  frequen- 
cies—over 99%  totally  unused,  and 
the  rest  being  used  almost  10Q%  for 
the  entertainment  of  a  small  group  of 
rapidly  aging,  old  men. 

At  any  rate,  we  know  Ihere  is  a  far 
better  communications  system  than  ra- 
dio. It's  there,  if  we  can  discover  it.  And 
who  else  is  there?  Government  and  pri- 
vate research  lab  groups  would  be 
laughed  at  for  even  proposing  to  spend 


Then  electronics  saved  our  hash,  free- 
ing us  from  the  cacophony  of  chirps 
and  beeps.  Now  almost  all  of  us  read 
our  code  on  our  Commodore  VIC-20  or 
C64  computer  screens.  Long  live  CW,  I 
sayl 

A  few  days  ago  I  wandered  the  halls 
Of  the  Summer  Consumer  Electronic 
Show  in  Chicago.  I  enjoy  seeing  what 
the  Japanese  have  invented  and  built 
for  us  lately.  I  also  almost  enjoy  meet- 
ing the  h  u  nd  reds  of  hams  who  come  up 
to  me  and  say  hello — complete  with 
their  call  letters  and,  with  one  hand 
firmly  grabbing  my  lapel*  bemoaning 
that  ham  radio  is  dying. 

One  chap  did  have  something  of  in- 
terest— even  promised  to  write  about 
it.  It  seems  that  he's  been  working  on  a 
project  for  a  large  communications  firm 
that  is  interested  in  getting  our  short- 
wave bands,  so  he's  welMunded.  His 
first  step  was  to  set  up  video  recorders 
with  wide-band  receivers  and  tape  our 
CW  bands  for  a  month. 

This  is  an  interesting  approach  to 
surveying  our  bands,  J  first  ran  into  it 
when  I  helped  operate  the  moon- 
bounce  effort  at  Arecibo  a  lew  years 
back.  We  were  tuning  the  1296  MHz 


a 


.  .  we'd  need 
maybe  three  channels  to  handle 
everything  we've  been  using  the 
80  meter  band  for .  .  .  " 


what  little  research  money  is  available 
for  such  a  project.  Labs  have  to  prove 
that  their  projects  are  going  to  pay  off — 
and  quickly — if  they're  going  to  get 
funding.  This  is  why  virtually  every  ma- 
jor advance  in  science  has  been  made 
by  amateurs. 

So  let's  stop  shooting  the  messen- 
ger and  see  what  we  can  do.  If  you 
have  any  ideas  for  areas  that  should  be 
researched,  let  me  hear  from  you.  We 
may  be  a  doddering  group  of  old  men. 
but  we  still  have  some  sharp  minds  left 
in  our  old  bodies.  Let's  put  "em  to  work. 

Narrow~Band  CW 

Last  month  I  explained  how  new  digi- 
tal technologies  have  made  it  possible 
for  us  to  greatly  reduce  voice  band- 
width, possibly  allowing  up  to  7,000 
more  users  than  at  present  in  our 
bands,  yet  with  far  less  ORM.  And 
that's  without  even  resorting  to  regen- 
erating the  voice  with  a  computer. 

Now  let's  look  at  CW  and  see  what 
technology  holds  for  us  there.  With 
CWf  we  don't  have  to  worry  about 
maintaining  the  original  voice  tones 
and  quality,  so  we're  able  to  head  for 
some  serious  bandwidth/time 
economies.  After  over  60  years  of 
using  CW,  perhaps  rf  s  getting  time  for 
us  to  at  least  consider  updating  this 
mode. 

Before  I  get  Into  compression  tech- 
nologies, let's  first  consider  the  whole 
CW  system  It  starts  with  you  sitting 
there  (you  don't  stand,  do  you?)  keying 
your  rigr  This  sends  a  series  of  semi- 
decipherable  dots  and  dashes  over  the 
air.  Two  generations  ago  most  of 
us  used  straight  hand  keys.  Then  we 
shifted  to  bugs  and  semi-automatic 
keys.  A  few  years  back,  as  digital  elec- 
tronics and  hundred-dollar  computers 
took  hold,  most  of  us  shifted  to  key- 
boards. 

It  wasn't  very  long  ago  that  most  of 
us  had  to  sort  out  the  d its  and  dahs  by 
ear — a  prisoner  of  our  incompetence, 


band  as  best  we  could,  making  con- 
tacts all  around  the  world.  But.  just  to 
make  sure,  we  also  taped  the  whole 
band  on  video  tape  so  it  could  be  tuned 
later  on  to  make  sure  that  no  signal 
coming  through  was  missed. 

With  a  month  of  the  CW  sections  of 
80,  40,  20,  15  and  10  meter  on  video 
tape,  the  next  step  was  to  set  a  comput- 
er to  deciphering  the  C  W  signals,  Once 
programmed  t  a  PC  clone  just  sat  there 
a  nd  worked  i  ts  way  up  th  e  ban  d  s ,  copy* 
ing  every  contact  made.  Each  tape  had 
six  hours  recorded,  so  it  onty  look  four 
tapes  for  each  day  taped. 

The  complete  text  of  every  CW  QSO 
heard  during  I  he  three  weeks  was  thus 
decoded  and  printed  out.  The  next  step 
was  to  examine  the  contacts — charting 
the  number  in  progress  in  every  five* 
minute  period  in  each  band  and  the 
code  speeds  used.  As  1  recall  it  came 
to  about  4,500  words,  with  approxi- 
mately 300  words  accounting  for  over 
95%  of  all  communications  except  for 
operator  names  and  locations 

One  approach  to  updating  CW  might 
be  lo  digitally  encode  our  Morse  and 
send  it  in  short  packets.  These  would 
be  received  at  the  other  end  and  trans- 
lated back  into  Morse— which  could 
then  either  be  copied  by  ear  or  wrth  a 
computer. 

We  don't  need  the  whole  ASCII  al- 
phabet for  this  since  we  don't  send  up- 
per/lower case  characters  in  Morse. 
We  could  gel  by  with  about  a  total  of  50 
character*— which  could  be  represent- 
ed with  six  bits.  We'd  add  a  start  bit,  a 
parity  bit ,  and  two  stop  bits,  for  a  total  of 
10  bits.  Better  yet.  we  could  send  two 
characters  at  a  time  and  do  < l  with  16- 
bits. 

CaKsigns  could  be  even  further  en- 
coded for  economy.  Almost  all  calls, 
including  a  portable  designation  for 
displaced  hams,  could  be  sent  with 
eight  characters.  This  would  take  four 
bytes  of  1 6  bits  each— and  1 6  bits  is  the 
way  the  computer  world  seems  to  be 


going.  If  we  went  to  32-bit  bytes,  our 
calls  would  only  require  two. 

But  why  spell  out  the  4500  words  we 
use?  tf  we  assigned  a  number  to  each 
English  word  we  could  just  send  the 
numbers.  A  word  averages  five  letters 
plus  a  space— six  characters,  If  we  set 
up  a  dictionary  of  64,000  words  we 
could  communicate  them  with  16 
bits— one  byte.  That  would  cut  down 
our  transmissions  by  a  factor  of  six 
right  there.  If  wa  could  live  with  a 
16,000  word  dictionary,  we  could  send 
two  words,  complete  wtth  start,  parity , 
and  two  stop  bits  in  our  32-bit  bytes. 

By  sending  our  packets  ai  high 
speed*  for  a  fraction  of  a  second,  we 
would  occupy  a  wide  band— but  the 
average  use  of  each  channel  would  be 
far  below  our  present  throughput. 

A  high  percentage  of  our  CW  con- 
tacts are  routine,  I'm  sure  you'll  be  sur* 
prised  to  find  out.  This  provides  us  with 
even  further  opportunities  for  economy 
of  transmission.  The  sending  of  a  town 
name  could  easily  trigger  a  more  com- 
plete response  on  the  receiving  end 
which  would  add  "QTH  HRZ"  auto- 
matically, Heck,  we  don't  want  to  have 
our  digital  technology  actually  spell  all 
our  words,  do  we?  No,  i  Ihink  we 
should  maintain  our  CW  abbreviations, 
just  as  we  do  on  phone.  Phone  ops 
freely  use  the  Q-code,  even  though  it's 
totally  unnecessary 

The  whole  OSL  situation  can  be  cov- 
ered with  one  number  thai  would  trans- 
late on  the  receiving  end  into,  "OSL 
HR  100%,  PSE  SND  YR  QSL  " 

The  beginning  of  each  contact  could 
include  a  code  that  would  indicate  the 
CW  speed  being  sent,  perhaps  in  in- 
crements of  2  5  wpm  up  to  20  wpm, 
and  then  in  10  wpm  increments  beyond 
that.  We  could  send  that  code  with  four 
bits  at  the  beginning  of  each  QSO,  tak- 
ing us  to  100  wpm,  that  should  be 
enough  for  even  the  most  discriminat- 
ing ear, 

Bui,  you  ask,  how  on  earth  can  a 
hundred  or  more  contacts  all  use  the 
same  channel  without  incredible  con- 
tusion? I'm  sure  there  are  a  number  of 
ways  this  can  be  done.  I  think  I'd  opt  for 
a  time  assignment  system.  With  each 
transmission  taking  about  a  hundredth 
of  a  second,  we  could  have  our  rigs 
send  a  short  marking  pulse  every  cou- 
ple of  seconds  to  indicate  that  this  par- 
ticular time  slot  is  occupied.  Our  rigs 
would  select  an  unused  slot  and  start 
marking  it. 

By  channelizing  our  communica- 
tions as  we  do  on  the  VMF  bands,  we'd 
be  able  to  avoid  interference  (ORM).  A 
CO  could  be  sent  by  just  sending  your 
call/location  in  a  lime  slot  until  some- 
one else  answers  on  the  alternate  sec- 
ond, and  away  the  contact  would  go. 

A  system  like  this  would  enable  us  to 
clear  out  about  99%  of  80  meters.  Ac- 
tually, judging  by  the  band  occupancy 
study  I  mentioned,  we'd  need  maybe 
three  channels  to  handle  everything 
we've  been  using  the  60  meter  band 
for,  and  even  less  on  the  higher  bands. 

To  satisfy  our  older  amateurs  who 
are  worried  about  what  will  happen  if 
there  is  an  emergency  and  our  com- 
mercial power  goes  out.  we  really 
should  make  everything  work  on  AA- 
sized  NiCd  batteries  and  recharge 
them  with  a  few  solar  cells.  I  visited  a 
solar  cell  factory  the  other  day,  and 
they're  turning  out  smalt  cells  that  gen- 
erate 1  -5  watts  per  cell! 

If  we  do  start  trying  to  take  advan- 
tage of  technology,  we  could  end  up 
with  almost  empty  ham  bands  that 
would  make  us  either  get  more  hams  to 
fill  them  or  else  face  their  loss. 

C'mon,  I  know  there  are  a  bunch  of 
you  who  have  the  technical  smarts  to 
get  us  at  least  into  the  80s.  Let's  see 
some  action— some  circuits  you've 
tested  that  I  can  publish  in  73 
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New  from  1 


2000  Channels 
5MHz  to  1500MHz 


AR2515 

Ibr i!  Pnce,  Ft*KjhT  Prepaid 

•Upgrade*  aCAMG?s 
f  c  AP25t5  spec*  Avi  Ji^bte 


695 


•Coveiis  SMHzto  15O0MIU 
m  AM/FM/Wkle  FM  modes 
CcnHn  ucus  coverage 

•  2000  Channel  Me  mory 

1984  Scan  Frequencies 
&  16 Search  Groups 

•  Scan/Seaich  speeds  up  16  36  channels  or  incre- 
ments per  second 

•  Built  in  FS  232  camp  Liter  interlace 

•  25  Day  Sat tsfact  ion  Guarantee  Full  Refund  1 1  not 
Satisfied 

-See  3A-Hx5^-WxF*-D  Wt   21b  10 
•Supplied  with  AC  &  DC  power  cards  Telescopic 
antenna 
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COMMUNICATIONS 
10707  E  106th  St.  IndpLi,  IN 46256 

Toll  Free  S00-445-72 II 

(COD  slightly  higher) 
InIrKuana317-3492570CoJjeci     FAX  (317)  849-  8794 
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CIRCLE  355  ON  READER  SERVICE  CARD 


INTERNATIONAL 

RADIO  AND  COMPUTER,  INC. 

ANNOUNCES 

We  now  have  in  stock 

HIGH  PERFORMANCE 
8-POLE  CRYSTAL  FILTERS 


AVAILABLE 
FOR  MOST 
KENWOOD/ICOM/ 
YAESU  PRODUCTS 


Call  Of  write  today  for  our  FREE  Crystal  Fitter  Catalog 
thai  explains,  why  our  niters  are  the  best. 
It  also  contains  in  formation  on  our  Kenwood,  icom, 
and  Yaesu  monthly  newsletters,  high  performance 
radios,  Tuning  Upgraders,  and  Bank  Controllers. 

•     REMEMBER     * 

"We  guarantee  the  reliability  of  everything  we  sell 
with  a  complete  performance  and  (unction  check, 
"We  offer  complete  and  efficient  service  on  every- 
thing we  sell  with  quality  Factory  Service  parts. 
*We  have  been  servicing  the  amateur  radio  commu- 
nity for  eight  years  and  have  1000's  of  satisfied  cus- 
tomers across  the  country. 

Call  us  for  a  quote  before  you  make  your  next  equip- 
ment purchase 

(407)  879-6868 
FAX  (407)  878-8866 

INTERNATIONAL 

RADIO  AND  COMPUTERS,  INC, 

751  South  Macedo  Blvd. 

Port  St.  Lucie,  FL  34983 
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THIS  MONTH'S  GOODIE  FROM  THE  CANDY  STORE 

¥A£Sl  FT-2TORH 

UNDER  SmQO 

(April  ONLY) 

SflJflARSAVPttSOSKRMMWW,  romYtftil ,  I1V-C.4IV.  i-;t<  .  MiLLO, 

ViM  HHBUCKfc  lU*b 

OVER  iTM  MAM  RLLaTIIj  ITEMS  l\  STOCK  All-  FfelCEi  CAill  IfOR  FPESTQV 

l*nrr*pm*b  in  H  AM  ADt 
Ifttrt^M.FQIlSCxMlTHIMiNOTUSTlt^  CALL  TON  WHITE 

ROSS  DISTRIBUTING  COMPAHT   cro.  Bo-  234) 

7$  South  State  Street  Presion.  Waho  83763 

%eptmprjBiaS2-0S3a  Wt  Ctte  s 2%&« MONDAYS 4  AU G*» SATUQtt 


WI-COMM  ELECTRONICS  INC. 

P.O.  Bom  5174,  MASSE N A,  N  Y  13662 
(315*  769  8334 


CIRCLE  254  ON  READER  SERVICE  CARD 


NO  TUNERS' 

NO  RADIALS! 

NO  RESISTORS? 

^ik*0      NO  COMPROMISE? 

PC 
THREE  EXCELLENT  REVIEWS  |UST 

DON'T  HAPPEN  BY  CHANCE. 
CALL  US  FOR  A  FREE  CATALOG 


& 


■Vf-rT+^w*- >-■ 


*M»r*  ?2    \*m 


BILAL  COMPANY 

I  3  J  *A  JnchrMrr  Or. 
MoH^T-inl    CO  SOS  1 6      PH    ?  »9  &87  0*50 


CIRCLE  42  ON  READER  SERVICE  CARD 


CIRCLE  3 19  ON  READER  SERVICE  CARD 


I  learned  all  my  code  and  theory  white  driving  to  and  from  work, 
II  was  easy."  Learn  detailed  theory  not  only  the  questions  and 

answers  an  your  lesl   Notice,  Tech.,  General.  Advanced,  Extra 
theory  courses  on  audio  casseiles  £19.95  each 


VHS  video  cassettes  will  show  you  everything  you  need  to  know 
10  pass  you?  Novice.  Teen  or  General  ttieo'Y  resi  Learn  nwdulatstsr,. 
tatraias.  anlennas.  digital  codes  and  more  jusi  by  watching 
vow  TV  Al  corses  are  two  2*ou  VHS  wteo  casavfltoe  and  ant 
C-90  ante  caswhe  S39  9»  pus  SSA0  Sw  100%  money  back 
guarantee 

New  code  words  course  takes  you  from  1 0  wpm  to  35  wpm  with  three  90  minute  audio  cassettes.  Learn  common  words 
and  umbers  used  In  all  CW  ooniacls.  Nothing  to  write  dawn  Learn  at  your  leisure  $19,95  +  iZM  P&H. 
Writ*  or  wll  for  f  rea  In  lo. 


Learn  code  from  0  23  wpm  with  one  sirucied  course  In  easy 
steps  Each  cassene course  119.95  VEC  type  code  General  or  Ex- 
tra exam  cape  C90  S7.95  m  S3  00  S/H  each  theory  or  code 
course  Exam  tapes  $1.00 


Amateur 

padio  SCHOOL 


2350  Rosalia  Drive  ■  Fullerton,  California  92635 

(714)  990-8442 


CIRCLE  288  ON  READER  SERVICE  CARD 


SUPER  PERFORMANCE  BATTERIES 


SUPER  (COM 

SUPEfl    (COM    BP-7S,    13  2    volts. 

900ma.  double  the  capacity  of  the 

icom  BP-7,  5w  output. 

SUPER    (COM    BP-8S,    9  6    volts, 

1200ma.  50%  more  capacity  than  the 

Icom  BP-8, 

Both  are  rapid  base  ctwge  only,  or 

siide  in  wall  cnarger.  4  inches 

high    BP~7Sor  BP-8S   $69.00. 

SUPER  KENWOOD 

SUPER  KENWOOD  PB-2K/PB-26S. 
8.4  volts,  900  ma,  double  the  capaci- 
ty Of  the  PB-25/PB-26  tor  trie  2500/ 
26D0/35OO/3&DO  Charge  with  either 
the  standard  wall  charger  or  drop  in 
charger  3  inches  high  $65  00. 


SUPER  YAESU 

SUPER  YAESU  FNB-4SH,  M  votts. 
tQOOma.  double  the  capacity  of  the 
Vaesu  FNB-4.  5  watt  output  Rapid 
charge  only.  $71,00 
SUPEfl  YAESU  FNB-3S,  9,6  volts. 
1200ma  triple  the  capacity  of  the 
Yaesu  FNB-3.  3.5  watt  output  Rapid 
or  wall  charge  $60.00 

Both  aFe  perfect  tor  the  03.  09  arm 

727  series  radios  and  are  4  inches 

high. 

Inserts  tor: 

Kenwood  PB-?5,  Z5K,  26        $29.00 

E*act  replacement  FNB-2  Nicad  pack    lcom  BP_3  $22.00 

for  Yaesu  FT-404R/207R/2O8R/70BR  ^m  &P-5  (SOOnw)  $30  00 

*27  no  lcom  B P-7  (SOOmi)  $35. 00 

Icom  BP-B  $34,00 


AM  S4  00  snipping  &  nanflling  for  M  pack   CT  resiOffits  «W  7T*%  tax 

Complete  line  of  NlCAO  packs  for  icomr  Kenwood.  Yaesu.  Tempo,  Saniec.  Azden.  Cordless  Telephones, 

Alkaline,  Nicad,  arid  GeH -Celts  All  NICAD  packs  include  a  1  year  guarantee.  Commercial  Radio  Packs  also 

available. 

For  all  your  battery  needs,  write  or  call  today  for  a  complete  catalog  Deafer  inquiries  invited. 

Mace  Dv  Hams  tor  Hams 

149  Palmer  Road  *  SoulhtHjry,  CT  06488 

(800)  634-8132  In  CT  (203)  264-3985 


McntftrCvd 


CIRCLE  €8  ON  READER  SERVICE  CARD 


Number  32  on  your  Feedback  card 


PECIAL  EVENTS 

Ham  Doings  Around  the  World 


DOVER  N J 
APRIL  1 

The  Spttl  Rock  Amateur  Radio 
Association.  Inc..  is  sponsoring 
the  North  Jersey  Hamfest  begin- 
nlng  at  a  AM  at  the  Dover  Armory. 
VE  exams,  dealers,  flea  market, 
tailgating,  prizes,  refreshments. 
Admission  is  $3 ,  nonham  spouses 
and  kids  free.  Tables,  $8.  Tailgat- 
ing, $5.  Vendor  pre-registration 
PO  Box  6 10.  Rockaway  NJ  07866, 
Talk-in:  146.385/.985rpt  and 
146.52.  Contact  Harvey  Klein 
WA2JHT  at  (201}  538-1768, 
evenings. 

BALTIMORE  MO 
APRIL  1^2 

The  1989  Greater  Baltimore 

Hamboree  and  Computerfest,  the 
largest  multi-interest  computer, 
amateur  radio,  electronics  show 
and  indoor/outdoor  flea  market  In 
the  Mid-Atlantic  area,  will  be  at  the 
State  Fairgrounds  in  Timonium. 
Large  exhibit  areas  in  three  build- 
ings, free  parking,  door  prizes, 
food.  Admission  is  $5  for  both 
days,  with  children  under  12  free. 
Write  GBH&G,  PO  Box  95,  Timo- 
nium MD2109&OO95or  call  (301) 
HAM-FEST24  hours  a  day, 

MADISON  OH 
APRIL  2 

The  Eleventh  Annual  Lake 
County  Hamfest  will  be  held  at  the 
Madison  Nrgh  School  from  8  AM 
to  3  PM.  AH-indoor  flea  market, 
commercial  exhibits,  programs, 
prizes,  and  food.  Admission,  $4  at 
door,  $3  tn  advance,  Talk-in  on: 
1 47.21 /.81,  222.90/224.5.  FCC 
exams,  Tables,  $5  and  $6.50. 
Write  Roxanne.  7803  Skylineview 
Dr.,  Mentor  OH  44060  (SASE 
please).  (21$)  953-9784. 

LONGMONT CO 
APRIL  2 

The  Longmont  Amateur  Radio 
Club  (LARK)  is  sponsoring  a 
swapfesl  from  8  AM  to  3  PM  at  the 
Boulder  County  Fairgrounds,  This 
will  be  a  combined  Hamfest  and 
Computer  Swap.  For  information, 
contact  Bob  Dornan  WA2EKU, 
1 106  Fordham  St..  Longmont  CO 
80501.  (303)  651-3613  or  Ken 
Parker  W0ONF,  1221  Aspen  St., 
Longmont  CO  80501.  (303)  772- 
4719. 


CALVERT  CITY  KY 
APRIL  2-3 

The  Marshall  County  Amateur 
Radio  Association  will  operate 
KM4GS  in  conjunction  with  The 
146th  Annual  Tater  Day  at  Ben- 
ton, Kentucky,  from  1700Z  on  the 
2nd  to  2359Z  on  the  3rd.  Opera- 
tion will  be  in  the  lower  25  kHz  of 
the  General  portion  of  the  80-10 
meter  bands  and  the  10  meter 
Novice  band.  For  a  special 
"TATER  DAY"  QSL  send  QSL 
and  SASE  to  KM4GS,  PO  Box 
917,  Calvert  City  KY  42029,  Spe- 
cial QSL  to  SWLs  for  report  and 
SASE. 


TEANECK  NJ 
APRILS 

Ham  radio  flea  market  spon- 
sored by  the  Chestnut  Ridge  Ra- 
dio Club  will  be  held  at  the  educa- 
tion building  of  the  Saddle  River 
Reformed  Church  in  Upper  Sad- 
die  River.  Table,  $10  for  the  first, 
$5  for  each  additional  table.  Tail- 
gating,  $5.  Admission,  $1.  Con- 
tact Jack  Meagher  W2EHDt  (201) 
768-8360, 


COLUMBUS  IN 
APRILS 

The  Columbus  Amateur  Radio 
Club  Hamfest  will  be  at  the 
Bartholomew  County  4-H  Fair- 
grounds from  8  AM  to  2  PM.  Talk* 
in  is  on  146.79  minus  600  Hz. 
David  Mann  KA9UUP,  458  N. 
Country  Club  Roadt  Columbus  IN 
47201.(812)342-6302. 


FRAMINGHAM  MA 
APRIL  9 

The  Frarmngharn  Amateur  Ra- 
dio Assn.  will  hold  its  annual 
spring  flea  market  and  license  ex- 
ams at  the  Framingham  Civic 
League  Building.  Admission  $5 
for  Early  Bird  Buyers  who  come 
before  10  AM.  Admission  after  10 
AM  is  $2.  Tables,  $12  each,  in- 
cludes one  free  admission.  Pre* 
registration  required  for  the  flea 
market  and  exams.  Talk-in  on 
147,75/,  15  Framingham  Re* 
peater.  For  information,  contact 
Jon  Weiner  K1 WC,  52  Overlook 
Drive.  Framingham  MA  01701. 
(508)  877-7 f  66. 


BRAINTREE  MA 
APRIL  9 

The  South  Shore  Amateur  Ra- 
dio Ctub  of  Braintree  willhold  its 
annual  indoor  flea  market  at  the 
Viking  Club  from  1 1  AM  to  4  PM. 
Tables,  $10  each,  includes  one 
free  admission  if  paid  before  April 
7  to  Hal  Jones  WBIABM.  48  San- 
ing  Rd<t  N.  Weymouth  MA  02191. 
Tables  $12  after  the  7th.  Checks 
payable  to  the  South  Shore  ARC. 
Doors  open  to  vendors  at  9  AM 
with  entrance  fee  of  $1 .  Free  park- 
ing. Questions?  Call  Hal  (617) 
335-5777.  evenings. 


FERGUS  FALLS  MN 
APRIL  15 

The  Lake  Region  Amateur  Ra- 
dio Club  is  sponsoring  its  annual 
Hamfest  from  6  AM  to  2  PM  at  the 
Otter  Tail  County  Fairgrounds- 
Hockey  Arena.  VE  testing,  packet 
meeting.  Army  Mars  State  Meet- 
ing, satellite  meeting  and  demo, 
commercial  dealers,  flea  market, 
concession  stand,  and  more. 
Registration,  $4  at  door,  $3  in  ad- 
vance. Tables,  $4.  Call  (218)  826- 
6274  or  write  Keith  McKay  N/ 
0FKF,  Rt.  1  Box  46,  Battie  Lake 
MN5651S. 


LAWTON  OK 
APRIL  15 

The  Lawton-Fort  Sill  Amateur 
Radio  Ctub  will  hold  its  41st  annu- 
al Hamfest  at  the  County  Fair- 
grounds from  S  AM  to  5  PM.  No 
preregistration  necessary  except 
for  table  space.  Talk-in  on  147.39/ 
.99.  Contact  Claude  R  Matchette, 
3411 NW Atlanta  Ave*,  Lawton  OK 
73505,(405)357-5870. 


CHARLESTON  WV 
APRIL  15 

TheTri-Counties  Ham  Club  and 
the  Kanawha  Amateur  Radio  Club 
are  sponsoring  the  annual  WV 
Area  Hamfest  and  Computer 
Show  at  the  Charleston  Civic  Cen- 
ter. Admission  is  $5,  tables  are  $6 
each.  AC  power  is  $12.  Walk-in 
VE  exams  and  alternative  pro- 
grams. For  dealer  and  flea  market 
information,  write  PO  Box  1694, 
Charleston  WV  25326.  or  phone 
Bill  Hunter  K8BS  at  (304)  744- 
2650  or  Lovett  Webb  at  (304)  342- 
7247.  For  other  information,  write 
PO  Box  9076,  So.  Charleston  WV 
25309  or  phone  Doug  Sweeney  at 

(304)  76&665S. 


BIRMINGHAM  AL 
APRIL  15 

Foxhunt!  Three  transmitters 
on  2  meter  FM  will  be  hidden  in 
Oak  Mountain  State  Park.  Tro- 
phies to  the  top  finishers  and 
handsome  certificates  for  all 
participants  who  complete  the 
hunt.  Map  and  RDF  session 
before  the  hunt.  Talk-in  on 
W4CUE/R.  146.880  MHz.  Camp^ 
ing.  Contact  James  Pitman 

KA4ZOAt  (205)  991-7762, 
evenings.  Leave  packet  mes- 
sages for  KA4ZOA  at  W4CUE 
PBBS  in  Birmingham. 


HUDSON  NH 
APRIL  15 

At  9  AM  on  the  15th,  the 
I.R.S.  will  hold  a  flea  market  at 
the  Lions  Club  Hall  The  Interstate 
Repeater  Society,  a  Derry,  New 
Hampshire,  based  club  plans  a 
non-taxing  time  at  their  annual 
flea  market.  Admission,  $2 
(includes  raffle  ticket).  Tables, 
$10  each,  Talk-in  on  146,850 
and  224,460  LR.S.  repeaters.  For 
reservations,  contact  Wayne 
KA 1 MKH,  (603)  895-9033  or  Chan 
KA 1 0U,  (603)  497-4333. 


SPOKANE  WA 
APRIL  15-16 

The  Twelfth  Annual  Inland 
Empire  Radio  Hamfest  will  be 
held  at  a  carpeted,  air-conditioned 
Convention  facilty  this  year.  It 
will  feature  an  evening  Banquet, 
an  Awards  Breakfast.  Forums, 
Flea  Market,  Commercial  Dis- 
plays, prizes,  seminars,  swap  ta- 
bles, VE  exams.  Admission  is  $5 
for  both  days.  Contact  Ivan  Brown 
KF7PU,  W.  728  Spofford  Ave,, 
Spokane  WA  99205.  (509)  328- 
7961. 


TUCSON  AZ 

APRIL  15-16 

The  Old  Pueblo  Radio  Club  will 
operate  W7GV,  the  oldest  contin- 
uously active  callsign  in  Arizona, 
from  1500Z  the  15th  through 
2400Z  the  16th  to  commemorate 
60  years  of  worldwide  amateur  ra- 
dio operation  on  the  10  meter 
band.  Operation  wit!  be  over  the 
entire  10  meter  band,  including 
CW,  phone,  FM,  and  packet  gate- 
ways. For  a  QSL,  send  your  QSL 
and  SASE  to  W7GVf  Box  42601, 
Tucson  AZ  85733. 
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CAMBRIDGE  MA 
APRIL  16 

TAILGATE  electronics,  com- 
puter, and  amateur  radio  FLEA 
MARKET  on  the  16th,  from  9  AM 
to  4  PM.  Admission*  $1,50.  Free 
off-street  parking.  Tailgate  room 
for  200  sellers.  Sellers  $6  at 
the  gate,  $5  in  advance,  includes 
one  admission,  set-up  at  7  AM. 
Talk-in  on  146.52  &  449.725/ 
444,725-p1  2A-W1XM/R.  Spon- 
sored by  the  MIT  Radio  Society 
and  the  MIT  Electronics  Research 
Society.  For  space  reservations 
or  further  information,  call  (617) 
253-3776,  Mail  advance  reserva- 
tions  before  April  1  to  WlGSLt  PO 
Box  82  MIT  Br„  Cambridge  MA 
Q2t39. 


LEBANON  PA 
APRIL  16 

The  Appalachian  Amateur  Re- 
peater Group  (AARG)  will  hold 
their  first  Hamfest  and  Computer 
Show  at  the  Lebanon  area  Fair- 
grounds. General  admission  is 
$3;  nonham  spouses.  YLs,  and 
kids  free.  VE  tests  (preregistration 
only},  tailgating($2/space),  indoor 
tables  ($5  with  electricity+  $3  with- 
out), prizes,  vendors,  parking. 
Talk-in  on  146.04/.64  and  146.52/ 
.52.  ARRG,  Homer  Luckenbill 
WA3YMU.  105  Walnut  Street, 
Pine  Grove  PA  17963.  (777)  345- 
3780. 


ALCATRAZ  ISLAND 
APRIL  22 

The  Sacramento  Amateur  Ra- 
dio Club,  operating  station  W6AK, 
will  operate  from  the  bakery  of  the 
old  Alcatraz  Prison  from  1 700  to 
2230  UTC.  Suggested  frequen- 
cies; SSB— 7.270,  14.300, 
21.400,  28  450;  CW- 7  125, 
14.05, 21 .085,  and  28,1 50,  Also.  2 
meter  FM  wi)l  be  on  146.52  as  well 
as  on  a  2  meter  packet  station, 
QSL  from  "The  Rock,"  SASE 
please.  SARC.  PO  Box  161903, 
Sacramento  CA  95616. 


NEBRASKA  CITY  NE 
APRIL  27-30 

The  Nebraska  City  Amateur 
Radio  Club  will  operate  KQTIK 
from  Arbor  Lodge,  the  home  of 
J.  Sterling  Morton,  the  founder  of 
Arbor  day.  Operation  will  be  on 
the  upper  portion  of  the  general 
class  phone  bands,  80  to  15 


<! 


INTRODUCING 
THE  NEW  lO-Hz-1.4  GHz 

FREQUENCY  COUNTER 


from  B  &  B  INSTRUMENTS 


MADE 
IN  THE 
U.S.A. 


COVERS  ALL  BANDS 
160-2  METER 
150-220-450 
850-1296  MHz 


<P 


THE  ULTIMATE  IN 
QUALITY  -  ACCURACY  -  SENSITIVITY  -  RELIABILITY 

M     will  meet  all  your  frequency  measuring  needs  from  mobile, 


marine,  hilltopping  and  on  the  bench. 

4  Delivers  years  of  reliable  service,  constructed  of  a  rugged  all-metal  case  with  S 
digit  display. 

*  Adaptable  for  any  job.  operates  on  8  AA  dry  cells*.  11-18  V  DC.  110  V  AC  adapter 
or  with  optional  mead  pack, 

*  You  can  use  It  to  check  disc  drives,  VTR's,  TV's,  HTs  or  tune  your  HF  rig  to  meet  a 
special  QSO, 

*  The  C  1400  also  comes  with  a  built-in  18  dB  prearnp  for  Increased  sensitivity.  You 
can  even  add  an  optional  sniffer  probe  for  finding  local  OSC  and  multipliers. 
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♦     SPECIAL  S10  WITH  ORDER 


ALL  UNITS  ARE  COVERED  BY  OUR  5  YEAR  LIMITED  WARRANTY 

ALL  MODELS  INCLUDE:  AC  Adapter  plus  Antenna 

ACCESSORIES 

BAC-B    SAANicadPack $19.95 

Sp-2    Sniffer  Probe  (Hl-Z) $19.95  AM  1200    X10-X100  Audio  Multiplier $49.95 

ORDER  TODAY 

#**      At   ^wA    aAFA  DON'T  GAMBLE  ON 

(619)  57  9-2 25 S  or  send  check  or  money  order  to:     your  frequency 

TERMS:  Shipping,  handling  and  insurance  mamrf*ctaw»dfry 

please  add  5%  ($2.00  minimum)  to  a  max-  B  &  B  INSTRUMENTS 

imum  of  Si 0.00  each  order.  CA  res,  please  4qs  |_a  cresta  Hgts  Road 
add  6%  sales  tax.  H  ^^  „  9202 1 

*  Battenes  not  included      "Nicao*  not  available  wrth  model  C900. 
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meters,  and  the  upper  portion  of 
the  10  meter  Novice  phone  band, 
from  1400Z  on  the  27th  to  OOOOZ 
on  the  30th.  Send  SASE  to  receive 
certificate  suitable  for  framing. 
Use  an  8Vfex11  SASE  to  receive 
unfolded  certificate.  Send  QSLs 
to  Barbara  Nihart,  President, 
Nebraska  Amateur  Radio  Club, 
7731  Hotdrege  St.,  Lincoln  NE 
68505. 


Annual  Banquet  in  conjunction 
with  the  Dayton  Hamvention  at 
Neil's  Heritage  House.  COD  Bar 
at  6;30t  dinner  at  7:30.  Tickets  are 
$13  each.  Contact  Bob  Dingle 
KA4LAU,  657  Deli  Ridge  Drive, 
Dayton  OH  for  tickets.  Progress  is 
underway  for  an  interesting 
speaker  for  the  evening.  Come 
and  join  the  fun.  QCWA  member- 
ship not  required. 


Room  of  the  Hara  Arena  and 
Conference  Center  at  7  PM.  No 
admission,  continuous  entertain- 
ment. Awards  and  dinner,  Miami 
Vailey  FM  Association,  PO  Box 
263t  Dayton  OH  45401 . 


DAYTON  OH 
APRIL  28 

The  Dayton/Cincinnati  Chapter 
9  QCWA  (Quarter  Century  Wire- 
less Association)  will  hold  its 


DAYTON  OH 
APRIL  29 

The  Miami  Valley  FM  Assocta* 
lion's  20th  Annual  B"A*S*H  will 
be  on  Friday  night  in  the  Madison 


Special  Events  are  listed  tree  of 
charge  as  space  permits.  Please 
send  your  Special  Event  to  73 
Magazine  two  months  before  the 
monthly  issue  you  want  it  to 
appear  in.  Please  provide  a  con- 
cise, typed  summary  of  essential 
information  about  your  Special 
Event. 
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The  '850  Found  a  New  Friend 


gjSKV 


occ 


The  industry  standard  ROSSO  Repeater  Controller  can 

now  talk  with  your  computer. 


And  there's  so  much  for  them  to  say! 

The  *850  computer  Interface  improves  the 
management  of  your  voice  repeater  system, 
[l  allows  you  to  command  and  program 
interactively  from  your  terminal  or 
persona]  computer  using  a  MODEM  or 
packet  TNC,    Even  preview  and  edit 
repeater  messages  by  typing  words  from 
the  controller's  vocabulary  directly  tato 
message  slots- 
Retrieve  and  catalog  data  relating  to  your 
site  measurements,  equipment  status,  and 
repeater  and  command  activity.    Download 


and  print  out  the  Information  programmed 
into  your  controller.  And  view  your  system 
"front  panel*  on  your  computer  screen. 

You'll  find  the  RC-850  controller  on  the 
leading  voice  repeaters  around  the  world. 
ACC  pioneered  remote  programming  of 
repeaters  -  and  continues  to  pioneer  with 
remote  computer  access,   While  the  rest 
of  the  world  Just  talks  about  catching  up. 
ACC  continues  to  lead  the  way  In  advanced 
repeater  technology 

Now.  with  Its  computer  interface,  the  h8SO 
can  be  best  friends  with  your  computer. 


occ 


advanced 
computer 
controls,  inc 


2356  Walsh  Avenue,  Santa  Clara ,  CA     95051     (408)  727-3330 


CIRCLE  1  ON  READER  SERVICE  CARD 


AMATEUR  RADIO  STAMP  T-SHIRT 

Authentic  Color  Reproduction  of 
1964-1965  Commemorative  Stamp 

Paul  Washa,  W0TOK 

4916  Three  Points  Boulevard 

Mound,  MN  55364-1245 


$9.00  Postpaid.  Sizes  S-XXL 

White,  high  quality  sweatshirts  also  available 
S.  M.  L,  XL:  $22  Delivered      XXL:  $25  Delivered 

A  GREAT  GIFT 


Yesr  please  send  infor- 


mation on  your  line  of  amateur 
antennas  to: 


NAME 


ADDRESS 


CITY 


STATE 


ZIP 


I 

I, 


One  Newtronics  Place 

Mineral  Wells,  Texas  76067 

(817)  325-1388 


CIRCLE  263  ON  READER  SERVICE  CARD 
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Letters 


Number  35  on  your  Feedback  card 


Maritime  Net 

In  response  to  the  letter  from 
KA4WWG/MM3  in  the  December 
issue.  I  tuned  in  the  Maritime  Net 
on  14.313  MHz  on  Sunday  morn- 
ing. 18  December.  All  l  heard  for 
about  two  hours  was  people 
calling  one  another  nasty  names 
and  making  whistles  and  noises. ! 
don't  see  how  14.313  could  be  of 
any  use  to  anyone  with  all  those 
long-winded,  vulgar  people  on 
there.     Capt  Steve  Smith,  SWL 

Sunrise  FL  33326 

Steve— You  must've  caught  the 
net  at  a  rare  time.  The  Maritime 
Mobile  Net  is  noted  for  its  efficient 
operation  and  its  courteous  partic- 
ipants. Keep  listening! 

.  .  ,deNS1B 

Epitaph  Idea 

While  I  am  far  from  threescore 
and  ten,  when  I  become  a  silent 
Key,  1  want  my  callsign  on  the 
tombstone.  My  callsign  is  just  as 
much  my  identity  as  my  name. 

Steven  0.  Put  man  N8ZR 
Fairborn  OH  45324 

Steve,  are  you  faying  some  early 
plans  for  that  great  cetesttal  DX- 
pedttion?.  ..deNSlB 

Invest  in  Ham  Radio's  Future 

I  find  myself  in  total  agreement 
with  your  remarks  in  the  Novem- 
ber "Never  Say  Die"  column.  I'm 
not  currently  active  in  ham  radio, 
but  am  working  on  my  Novice  tick- 
et. My  renewed  interest  has  been 
related  to  the  new  voice  privileges 
as  well  as  to  a  recent  friendship 
with  a  ham  operator.  Although  3t 
should  be  obvious  to  anyone  that 
the  code  is  the  main  deterrent  pre- 
venting that  major  increase  in 
newcomers,  it's  not  going  to  stop 
me  from  pursuing  my  license  and 
encouraging  others  into  the  field.  I 
would  like  to  offer  a  couple  of  sim- 
ple but  effective  ideas  on  how  to 
stimulate  interest  into  the  arena  of 
amateur  radio. 

I  can't  speak  for  other  areas  of 
the  country,  but  around  here  any- 
one with  questions  about  ham  ra- 
dio or  looking  for  any  help  or  ad- 
vice on  how  to  get  started  would 
be  left  out  in  the  cold.  There  are  no 
listings  in  any  section  of  the  phone 
book  or  classified  ads.  And  if  one 
were  to  monitor  one  of  the  local 
repeaters,  you  would  get  a  very 
comprehensive  update  on  ham 
news  and  calendar  events >  but  no 


From  the  Hamshack 

phone  number  that  might  put  an 
interested  person  on  the  outside 
in  contact  with  one  on  the  inside. 

Even  access  to  the  fatest  ama- 
teur radio  publications  is  limited. 
This  could  easily  be  prevented  if 
someone  who  is  truly  concerned 
about  the  preservation  of  ham  ra- 
dio were  to  sponsor  a  one-year 
subscription  to  73,  to  be  displayed 
on  the  shelf  of  that  local  library. 

Let's  take  advantage  of  the  op* 
port  unities  that  woutd  expand  the 
number  of  amateur  radio  enthusi- 
asts. In  some  cases,  it  would  take 
less  than  1  percent  of  one's  equip- 
ment costs  to  invest  in  the  future 
of  amateur  radio  and  in  the  future 
of  our  young  people's  minds. 

Jeff  Foster 
Wyoming  Ml 

Another  Vote  for  No-Code 

As  a  subscriber,  I  enjoy  your 
magazine  immensely,  but  I  have 
written  lo  convey  my  views  as  an 
''aspiring"  amateur  who,  by 
choice,  has  yet  to  be  licensed, 
thanks  to  the  unyielding  FCC 
code  rule.  Although  I  may  not  be 
qualified  by  amateur  standards  to 
judge  the  issue  of  a  possible  no- 
code  license,  I  am  qualified  to 
have  an  opinion  and,  accordingly* 
1  regard  code  as  tedious,  boring, 
and  irrelevant  to  many  aspects  of 
amateur  radio. 

Our  Canadian  friends  have  re* 
cently  established  a  precedent 
with  their  no-code  Novice  license 
which  promises  to  attract  many 
newcomers  to  the  hobby.  So, 
what  is  the  big  problem  with  the 
USA  doing  likewise?  Is  it  the  ama- 
teur community  or  the  FCC  (or 
both)  who  oppose  a  no-code  li- 
cense? 

Several  times  I  have  heard  the 
argument  that  the  present  code 
rule  keeps  so-called  'undesir- 
ables'* off  of  the  amateur  bands. 
Maybet  but  this  type  of  elitist  rea- 
soning, combined  with  the  rules 
violations  that  I  often  hear  on  10 
meters,  makes  me  wonder  who 
the  "undesirables"  really  are. 

There  are  many  talented  1 1  me- 
ter enthusiasts  who  could  con- 
tribute to  the  collective  pleasure, 
diversity,  and  enhancement  of 
ham  radio  were  it  not  for  the  ar- 
chaic code  regulation  which  they 
simply  refuse  to  be  force-fed.  just 
to  get  a  "ticket." 

Oh  well,  someone  once  told  me 


to  find  the  grace  to  accept  that 
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which  I  cannot  change,  so,  as  the 
main  characters  in  this  code  issue 
spew  forth  their  glut  of  debate.  I 
wilf  comfort  myself  with  continued 
11 -meter  international  contacts 
using  4  Watts  and  a  Jo  Gunn 
"Killer  8"  antenna. .  without  a 
"ticket!"  10-4? 

Tom  Bumpous  ('ironman") 

Captain,  USAR 
Southwest  Florida 

Take  Your  Wife  to  Daytont 

This  is  a  message  to  all  those 
hams  who,  each  year,  kiss  their 
wives  good-bye.  and  then  drive  off 
to  Dayton,  to  the  largest  congre- 
gation of  ham  radio  operators  in 
the  world.  And,  they  do  so  without 
the  slightest  regard  to  the  storm 
cloud  over  her  head. 

Next  year,  take  your  wife  along! 
There  are  two  good  reasons  First, 
she  will  enjoy  it  so  much  that  she 
will  overlook  the  numerous  pur- 
chases you  might  be  making.  Sec- 
ondly, she  might  become  interest- 
ed enough  to  become  a  ham 
herself,  and  share  in  the  thrill  of 
purchasing  all  those  "goodies/1 
Chances  are,  she'll  be  so  thrilled 
with  the  Hamvention  that  she  will 
also  overlook  the  many  Dayton 
shopping  areas  and  leave  the 
credit  card  intact.  Intact  enough 
for  you  to  purchase  any  amount  of 
the  latest  in  electronic  wonders. 

The  dazzle  of  Dayton  begins 
when  one  realizes  just  how  well 
organized  the  Hamvention  is.  No 
matter  how  uninterested  you 
might  be  in  the  "di-dahs'1  and 
"da-ditsT"  one  can't  help  but  be 
impressed. 

Dayton  also  abounds  with  plea- 
sures to  be  shared  during  those 
off-Hamvention  hours.  The  city  is 
laden  with  bike  trails  which  will 
lead  you  around  or  out  of  the  city. 
There  are  restaurants  for  every 
taste  and,  in  the  spring,  the  arts 
are  in  full  bloom. 

We  returned  to  Dayton  last  year 
for  the  third  time  and  found  the 
event  to  be  as  delightful  as  ever. 
Ladies  activities  were,  as  usual, 
well  organized  and  displayed  a 
wide  variety  of  creativity  and  hard 
work.  For  those  who  preferred  to 
educate  the  mindt  there  were 
talks  on  genealogy,  total  health, 
walking  for  fitness,  and  stress  and 
relaxation  techniques. 

And,  wonder  of  wonders,  I 
found  myself  looking  over  the  fo- 
rums suggested  for  those  in  the 
world  of  amateur  radio.  Always  of 
particular  interest  to  me  are  the 
workshops  ted  by  Wayne  Green 
W2NSD,  who  is  as  adamant 
against  smoking  as  both  my  hus- 
band and  me, 


I  found  myself  wandering 
through  the  flea  market  displays 
totally  amazed  at  some  of  the  up- 
to-date  equipment  shown  there.  I 
watched,  I  listened,  and  I  realized 
that  some  tiny  seeds  of  interest 
were  perhaps  beginning  to 
sprout.  Who  knows,  by  the  time 
the  next  Hamvention  rolls  around, 
l  might  have  my  own  call  letters 
and  it  might  be  me  who  breaks  the 
budget  by  purchasing  the  latest 
piece  of  equipment  so  necessary 
in  the  ham  shack. 

So,  gentlemen,  believe  me — 
it's  a  "no  win"  situation  if  you 
leave  your  wife  at  home.  She'll  be 
spending  money  on  her  own  local 
shopping  trips  while  wondering 
why  it  is  that  you  just  had  to  have 
that  latest  piece  of  "junk."  And, 
shell  certainly  not  come  even  one 
inch  closer  to  realizing  why  you 
have  this  obsession  with  talking 
into  a  mike. 

Taking  your  wife  to  Dayton 
might  be  just  what  any  marriage 
counselor  would  order! 

Linda  Williams 
Bedford  PA  15522 

Faulty  Rigs? 

During  Ihe  recent  CQWW 
phone  contest,  it  seemed  that 
many  American  amateurs  had 
faulty  rigs.  The  frequency  readout 
apparently  didn't  give  hams  the 
proper  frequency  on  the  10  meter 
band.  This  problem  showed  up 
only  when  the  actual  frequency 
was  less  than  28,300  MHz,  When 
informed,  most  Americans  were 
shocked  or  surprised  to  hear  that 
they  were  out  of  band. 

Sarcasm  aside,  in  the  past 
week  on  10  meters.  I  counted  25 
different  American  stations  work- 
ing or  calling  other  stations  on 
phone  below  28.300.  Too,  I  lost 
count  of  the  number  of  times  US 
CW  ops  informed  me  that  /  was 
out  of  band,  QRMing  beacons  and 
CW  ops.  One  station  (a  KD5)  even 
cursed  me  for  my  flawed  opera- 
tion! 

Why  do  I  spend  much  time  on 
10  meters  on  phone  below 
28.300?  Because  I  am  a  Canadian 
operating  in  CanadaF  We  are  al- 
lowed to  operate  phone  from 
28,100  to  29,700  MHz.  When  you 
think  we  are  out  of  band,  the  truth 
is  that  you  are  (when  on  phone). 
When  you  throw  a  voice-mode  sig- 
nal on  top  of  us,  you  violate  your 
laws. 

Not  everyone  is  governed  by 

FCC  rules.  Please  remember  that 

other  countries  have  different 

rules!        Allen  Linville  VE6BEQ 

Edmonton,  ABT5T-5H7 

CANADA 


EEB  THE  PROFESSIONAL  AMATEUR  STORE 


NO  VEX 


DM4061    Dip  Meter   every  ham  needs  one 


-( 


A   muii    for   every    him    shack    *  check   CO  ill,   tank    circuits. 
antennae     uie    as    RF    &enern[or  ,   internal     modulation,     Iqok 
for   hnrmonics,    J,S  -  250  MHi  6  plug- in   colls, 
only   179,95  +     $4   S£H 


5WR-3P  SWR/Pnwer/Reld    Strength 

■    vtrasum   output '5WR. 
while   an   Ihe  nr 

*  tQ  A    1 00   watt   Kales 

*  t.7   to    ISO   MHi 

*  SO   239   ccmecton 
5"   whip    unlcnm 


only  $19.95    -$d     SfcH 


Power  Meter/ Dummy   Load 


-    IS  to   300   MHz 

*  50  crwni   "NT 

*  5/20/ (20    WW    ran  ji<u 

*  measu-f e*    your    HF   A 
HT  power   output 


only  199-95  +    14  S&H 


FC52S0   Counter  know  your  transmit  fxequenvy 

*  to  H*  to  ISO  MHi 

*  7  digin 

*  Accumie    io  ±1  count 

■  Gate   lime*    I  or  5  tec. 

■  HF  &  VHF    inputs 

■  EmUrni    for  *i*dki 

*  AC  power   adapter    (*A9P 
rncJuded 

only  1129.95  +    U  SfcH 


THE  RACK  IS  BACK 
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■  in  we   space    -  go   vertical 

■  or  gam  if    your    radio    roum 

■  gel    the  p*afrHJN)b»l    [oak 

-  ha**    finger    tip   access    u   >our   rtdiot 

■  keep  jour  equipment    safe  and  dr»n 
*  hide    all    the    uniiftirjv     *,Tr* 

■  protect    yflqr   investment 

NQVEX  rack  mounts  are  standard  EIA 
19  inch  size  aluminum  panels  and  arc 
optionally  equipped  with  handles  and/or 
forward  facing  speakers. 

Now  available  for  most  J  COM, 
KENWOOD,  and  YAESU  radios  and 
accessories. 

Prices  start  at  a  low  579-95  cock 


33= 


NO  VEX 


RF  Signal  Generator/Counter 


,1    -   1$0    MHt 
Harrrwrtici    to  45-0 
AM  modular*™ 
XTAL   ir4pur,vcheck 
Difiial    T*adoui 


IMOVEX  SG4162AD  only  $249.95  +    $4  SIcH 

NOVEX    SC4J60A    tame    at   above    eiccpl    no  digital 
readout  counter     only   SM9  95   •  £4  J&H 


AF  Audio  Generator/Counter 


□j 


/  10  Hi    -  I    MHi 

J  Slut    -  sq    wave 

J  Low   distortion 

J  IV   EMS   output 

j  Difiial    readout 


NO  VEX  AG2G03AD  only  $249.95  +    $4  5&H 

NOV  EX    AG2601A   tirntisr    to  above    tictpl    no  digital 
re^doul /counter     only    S  149.95    »  S4   SAU 


Function  Generator 


V     Sine.   iq.   iriangse 
i     _J  Hi    -    5  MHt 
.      DC   offset 
J1     2d   Vpp   Output 
/     120  VAC  po*er 
4     incluiics    lest    IcnJi 
/     Esiernul     inpuii    can   conirok    AM   fVCAi   or 

PM  fVCF)   and    produce    AM.  FM,  frflNp,   ASK. 
Or   F5K    sigEtah 

NOVEX    FG2020A   only  $149,95  +    4  SfcH 


NOVEX  Speaker  Mies 


High  quality  audio    •     Privacy  earphone  jack 
Rotatable  lapel  clip    •      Hi-Lo  volume  switch 


[COM    PMC   5371 
Kenwoad    OMC   537K 
Yaeiu    DMC   53 7  Y 


SUPER  VALUE 
only  $19.95 


14   SfciHWC  tt 


NOVEX  Handsets 


PTT  handset  ■   backJit  DTMF  *   Private  listening 

Wired  For  most  current  I  COM,  Kenwood,  Vae^u 

Ml  others  [on  special  request) 

[COM  H5C-0II.  Kenwood  HCSTfllK.  Yaent  HC57TJ] Y 
.Variable  for  many  other  radio*  at 


Introductory  price  $79.95 


14   ihip-pinj  it   hindlint 


AM)  9100 SUPER  ROTATOR 
Exclusively  Distributed  by  EEB 
The  Rotator  for  the  Big  Guns 


•  Computer/Remote  Control 

•  Rotating  torque:  10,000  inch  lbs 

•  Braking  torque:  24,000  inch  Lbs 

•  Vertical  load:  2,000  lbs 

•  Mast  size:  2  -  3.5  inch  O.D. 

•  Motor:  1/3  HP  120/220V  50/60Hz 

•  Rotation  speed:  t  RPM 
•Weight:  230  lbs.  List  $4595, 

•  Size:  15  x  25  x  15  inch  Call  for  Quote 

CR1S  6000  COMPUTER/RADIO 
INTERFACE  SYSTEM. 
IBM  PC  OR 

COMPATIBLE. 

Starting  at 
S349.95 

•  Auto  Log/Sort  800  memories 

•  Log  Date/Timc/Freq/Mode  (Opt  Signal  Strength) 

•  Build  your  own  data  base 

•  Scan  Bands  /Freo/Service 
•Auto  create  a  local  database 

•  Key  stroke  set  radio  to  memory  channel 

•  Unlimited  logging  on  disc 

•  Spectrum  analysis  option 

•  Free  Newsletter  subscription-Call 

ARD  230  SERIES  AMPLIFIER 


List  S5495. 
Call  for  Quote 

•  Cool  1500  watts  output  always  available 

•  All  HF  Bands  1.8  -21  MHz  (1QMT  user  install) 

•  50  -  &0  watts  drive  for  full  output 

•  Harmonic  Supp    ^45dB  1NTMOD     -35  dB 

•  Completely  automatic  Full  QSK 

•  Micro  processor  com  rolled/protected 

•  Remote  AMP  up  to  250  ft  from  controller 

•  Export  and  Commercial  Versions  available 

•  AMP  only  14  x  22  x  13  inch  86  lbs 


SDK  8000 

SPECTRAL  DISPLAY 

UNITS  (SOU)  Allow  user 

to  "SEE**  up  and  down 

the  band  for  activity  or 

lack  of,  You  won't  miss  anything 

•  Sweep  width  50  KHz  - 10  MHz 

•  Input  10.7  MHz 

•  Direct  plug-in  to  R7000  no  mods 

■  Variable  sweep  race  _  _  . 

•  3  inch  CRT  Introductory  Price 
•120V  50/60  Hz  S595, 


Orders:  800-366-3270 

Electronic  Equipment  Bank 

516A  Mill  St.  NE,  Vienna,  VA  22180 


Local  &  tech  info 
70393d*3350 

(Just  minutes  from  Washington.  DC) 


Tech  tips 

Pearls  of  Tech  Wisdom 

For  the  Seeing  Impaired 

A  blind  amateur  friend  of  mine  had  a  hard 
time  with  his  hand-held.  I  took  a  piece  of  Plexi- 
gfas  W  thick  and  cut  it  to  fit  over  the  key- 
board. Next.  I  marked  over  each  key  and 
drilled  v*"  holes.  I  mounted  the  Rexiglas  so 
that  il  didn't  touch  the  keys,  I  used  double-sid- 
ed sticky  tape  to  hold  the  Plexiglas  in  place. 
Now  the  blind  amateur  can  feel  the  holes,  and 
push  the  buttons  with  his  pen.  The  hand-held  I 
did  this  on  was  the  Yaesu  209AHr  but  I  don't 
see  why  you  can't  make  it  workon  other  radios, 

Garnet  McKenzie  VE6CFX 

1746t7thSt.S,E+ 

Medicine  Hat.  Alta . 

Canada  T1A-2B2 

Improvement  on  the  TEC-200  Process 

Relative  to  the  excellent  article  by  W.C 
Cloninger  about  making  PCBs  (August  *87 
73),  I  would  like  to  focus  on  an  improvement  of 
the  TEC-20O  process  described  therein. 

If  you  have  any  problems  when  transferring 
the  circuit  pattern  with  a  hot  iron,  try  the  follow- 
ing method: 

1,  Put  the  film  with  the  photocopied  pattern 
onto  the  copper-clad  board  and  fix  it  at  one 
end  with  an  adhesive  strip. 


Number  36  on  your  Feedback  card 


Photo  A,  Transfer  the  circuit  pattern  with  a 
rubber  roller. 


2.  Put  this  copper-clad 
board  on  a  heating  plate 
or  on  a  hot  iron  turned  up- 
side down,  and  heat  the 
board  to  1 30-1 40aC, 

3.  Transfer  the  circuit 
pattern  with  a  rubber 
roller.  Applying  slight 
pressure,  roll  it  to  and  fro 
(see  Photo  A).  Such  a 
roller  is  available  from 
photographic  or  art  and  craft  suppliers. 

Using  this  technique,  even  very  fine  pattern 
lines  will  be  perfectly  transferred.  After  the 
transfer  stage,  when  the  board  has  cooled, 
pull  the  film  oft  slowly  and  carefully  (see  Photo 
B).  leaving  the  circuit  pattern  adhering  to  the 
board.  Now  the  board  is  ready  for  etching, 


Photo  B.  After  the  board  has  cooled,  putt  the 
film  off  slowly  and  carefully. 


ow  receive  or 
leav^e  messages 
with  other  local  hams 
using  the  16K  Bulletin 
Board  featured  on  the 
smallest  TNC  available  - 
the  Heath®  HK*21 
Pocket  Packet, 

The  BBS  operates 
under  your  call  with 
simple  commands 
like  Send  or  Write  a 
message,  Kill  a  message 
and  read  the  File 
messages  currently  on 
the  system.  And  the 
HK  21  Pocket  Packet  is 
fully  TNC-2  compatible. 

Hookup  is  easy. 
Plug  in  supplied  cables 
instantly  to  most 


HT's,  or  wire  a  separate 
cable  into  your  mobile 
or  base  VHF  or  t  HF 
rig.  Connect  your 


Get  your 
message 
across... 
even  when 
no  one  is 
listening. 


computer  via  R^-232 
and  you're  ready  to  call 
a  fast -growing  number 
of  packet  hams. 

The  HK-21  Pocket 
Packet  requires  only  a 
single  12  VDC@40mA 
power  source  or  as 
little  as  29mA  from  an 
optional  HKA-2M, 
internally  mounted  4,8 
VOltT  120  mAh,  NICAD 
buttery. 

The  Heath*  HK- 
21  Pocket  Packet  - 

$219.95  &m£2?) 

To  order,  call 
1-800  253  0570 

For  information  on 
Heath's  complete 
line  of  amateur  radio 
products  call 

1-800  44-HEATH 
for  your  FRFF 

Heat  hkit®  catalog. 


A  subsidiary  o\ 


Best  to  start  with. 
Best  to  stay  with. 

W  Heath  Company 

Benton  Harbor,  Ml  49022 


Photo  C  The  finished  board — very  clean  and  professional-looking. 


The  quality  of  the  finished  board  speaks  for 
Itself  (see  Photo  C). 

Dr.  Roland  Milker  DL20M 

Finkenweg  14 

5457  Oberhonnefeld 

Germany 

Easy  Precision  Resistors 

Paralleling  or  series-ing  resistors  to  get  non- 
standard values  can  be  frustrating.  Here  is  a 
quick  and  easy  way  to  get  any  resistance  val- 
ue you  want,  of  any  wattage,  with  its  tolerance 
limited  only  by  your  ohmmeter. 

Your  electric  drill,  rotary  engraving  tool,  or 
whatever  similar  tool  you  have  p  and  a  common 
grinding  bit  or  steel  cutter  are  the  only  tools 
required.  If  you  have  none  of  these,  you  can 
do  the  job  by  hand  with  a  small  round  file. 

Here's  how:  Select  a  composition  or  carbon 
resistor  of  lower  value  than  your  target  resis- 
tance. Lay  it  flat  on  a  solid  surface  with  ohm- 
meter  leads  attached.  Grind  away  the  outer 
surface  of  the  center  of  the  resistor  body  in 
one  spot,  making  a  nice  concave  niche.  As 
you  approach  the  actual  resistance  element  at 
the  core  of  the  resistor,  go  carefully.  Monitor 
the  ohmmeter,  which  will  rise  in  value  as  you 
remove  bits  of  the  element.  Go  slowly  so  you 
do  not  overheat  the  element,  giving  a  wrong 
reading. 

When  your  ohmmeter  indicates  the  target 
resistance,  stop  grinding  and  give  the  resistor 
a  few  seconds  to  stabilize.  Jf  it  now  reads  (he 
proper  value,  coat  the  groove  with  clear  finger- 
nail polish  for  water  resistance. 

I  have  successfully  used  this  technique  and 
have  experienced  no  long-term  ill  effects.  The 
whole  process  takes  about  three  or  four  min- 
utes. Sill  Bibings  W8DZQ 

260  Water  Street 
Otsego  Ml  49078 

Have  a  Tech  Tip? 

Send  it  in!  Authors  of  printed  Tech  Tips  re- 
ceive a  free  one-year  subscription  to  73 
Magazine. 
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uge  pileups,  big  city 
QRN,  no  spare  parts, 
and  a  long  way  to  anywhere. 
You  probably  couldn't  find  a 
better  test  of  the  new  SB  1  -KK) 
All-Mode  Transceiver  than  Heathk 
expedition  to  Taipei  in  the 
Republic  of  China, 

When  working  DX,  you  need 
sensitivity  to  dig  for  the  weak 
ones,  but  still  need  dynamic  range 
so  the  guy  down  the  block  doesn't 
clobber  you  in  the  middle  of  a 
QSO  Sure,  the  SB- 1400  worked  the 
S9  +  30  signals,  but  out  of  the  pile- 
ups  it  also  worked  a  number  of 
stateside  stations  running  5  watts 
or  less!  And  thafs  not  bad  for  a 
short  path  distance  of  7600  miles! 

SB-1400 
A  proven  transceiver. 

The  technology  that  worked 
the  world  can  work  for  you, 
too,  in  your  own  ham  shack 
The  SB-1400  is  a  fully  assembled 
all  band  all- mode  (FM  optional ), 
continuous  duty  100- watt 
transceiver.  It  incorporates  an 
impressive  general  coverage 
receiver  with  dual  VFOs  for 
split  operation  and  20 
memories  to  store  your  favorite 
frequencies.  The  unit  includes 
standard  SSB  filter  plus  a 
narrowband  500  Hz  CW  filter 
and  wideband  AM  filter  It  also 


features  clarifier  (RIT),  front 
panel  AGC,  noise  blanker,  all 
mode  squelch,  20  dB  attenuator, 
computer  interface,  and  a  clean, 
"operator  preferred"  front  panel 
layout. 

The  transmitter's  PA  is  cooled 
by  a  quiet,  thermostatically 
controlled  internal  fan  and  is 
enclosed  in  its  own  diecast 
aluminum  heat-sink  chamber, 
which  allows  for  full  power 
operation  in  CW,  SSB,  FM  and 
RTTYt  AMTOR,  SSTY,  and  Packet. 


"Thanks  for 
the  new 


1  ftt 

XM 

*% 
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*m 
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Heath 
offers  you  more. 

In  addition  to  the  SB-1400, 
Heath  offers  a  fill!  line  of  pre- 
assembled  or  build-it-yourself 
amateur  radio  equipment  to 
completely  outfit  your  ham  shack 
or  upgrade  your  system. 

You  can  also  prepare  for  your 
next  exam  (  Novice,  Technician, 
General,  Advanced  or  Extra  class) 
with  Heath  study  courses. 

Finally  as  a  Heath-equipped 
ham,  you  can  get  answers  to  your 
technical  questions  from  our 
tech  consultants,  who  are 
licensed  ham  operators,  on  the 
1  leaih  Tech  Assistance  line. 

For  more  information  on  the 
SB-1400  or  Heath's  complete 
line  of  amateur  radio 
equipment,  call  for  a  FREE 
catalog:  1-800-44-HEATH 
(1-800-444-3284) 


Best  to  start  with. 
Best  to  stay  with. 

Heath  Company 

Benton  Harbor,  Michigan  49022 

©1*)89.  Heath  tympany. 
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CUSTOM  AMATEUR  SOFTWARE 
FOR  IBM  PC  XT  AT  PSI  AMD  COMPATIBLES 
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RAISED  PRINT 

QSL  CARDS 


From  Dennis,  WA5QMM 

Offset  Printed  -  High  Quality 

Nothing  like  it  anywhere!  You  can 

actually  FEEL  the  type!  17 
beautiful  designs  including  a  Full- 
Color  Eagle 
For  Free  samples  &  Info,  call 
(318)443-7261 

Network  QSL  *  -  PO  ft  13200  ■  Alexandria.  LA  7^315-3200 


CIRCLE  1 14  ON  READER  SERVICE  CARD 


DENTRONICS 

Amateur  Radio  &  Computers 
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"Looking  for  the  best  deal 
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Specializing 
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Kantronies  and  AEA  Products 

Terminal  programs  for  popular  computers 


CIRCLE  103  ON  READER  SERVICE  CARD 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 

SG-1Q0F 

S429.9S 


•  Covers  100  MHz  to  199.999  MHz  m  i  kHz  step?  witfi 
thumbwheel  dial  •  Accuracy  *  f  -  1  part  per  10  mil 
Hon  at  all  frequencies  ■  Interna]  FM  adjustable  from 
0  to  100  kHz  at  a  1  KHz  rale  •  External  FM  input  ac 
cepts  tones  or  voice  *  Spurs  and  noise  at  (east  60  dB 
below  carrier  *  Output  adjustable  from  5-500  mV  ai 
50  Ohms  *  Operates  on  12  Vdc  @  V*  Amp  •  Available 
for  immediate  delivery  •  S429-95  delivered  ■  Add-on 
accessories  available  to  extend  freq  range,  add  infi- 
nite resolution.  AM,  and  a  precision  120  dB  attenua- 
tor ■  Call  or  write  for  details  *  Phone  in  your  order  as 
fast  COO  shipment. 

VANGUARD  LABS 

196-23  Jamaica  Ave,  Mollis,  NY  11423 
Phone    •718)468-2720  Mort.-Thurs 


BATTERIES 

Nickel-Cadmium. Alkaline,  Lithium.  Etc. 
INDUSTRIAL  QUALITY 


YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 

EVERETT  H.  YOST  KB9X1 

73M  TET1VA  RD 

SAUK  CITY  Wl  53583 

ASK  FOR  FREE  CATALOG 

(608)  643-3194 


CIRCLE  1 12  ON  READER  SERVICE  CARD 


SOLDERLESS     BREADBOARDS 


The  Easy  Project  System  Boards 

SE5D         100  Contact-Points  1,52 

SEION     640  Contact-Points  5.75 

SE12/B      840  Contact-Points  13,50 

SE23  B  1580  Contact-Points  18.95 

SE36  B  2420  Contact-Points  25.95 

SE350       350  Jumpers  Kit  17.95 


PROJECT     ENCLOSURES 


Metal  41/2x21/4x31/4 
Metal  6         x2 1/2x43  8 
Metal  71/2x21/2x51/6 
Metal  91/2x21/2x71/4 


3,95 

5.45 

7.95 

11.95 


+MANY  More  at:  SOFT  LIGHT  MFG. 
501  Simpson  Chapel  Rd. 
300/365-2575     B*oommgtOnt  IN    47404 


CIRCLE  79  OH  READER  SERVICE  CARD 


ACCURACY 


DigiMax 


PERFORMANCE 


SrjttNi 


■-':■  ti 


)  MHz 
10H  I QH  URA 


HA 


TV 


d  rcch-ar 


MM  i    »•■ 


H 


z  to  512  MHz 


V7S4' 


DAFT- 


FOfl 


il/VlAX  INSTRUA 

1 1 3 

MODEL 

PRICE 

:Oi/EMCY 
NAN': 

ACCURA             BB 
WPERATU 

|                    S£U 

TYP 

D500 

I149J& 

i  PPf/ 

TIME  BASE 

a 

is         mv 

1 

300  MA 

r- 

DJJ1G 

11T9.95 

Oi 

S2 

0  1  PPMa>*-4G 
PWOPOHTrOHAL 

S280JG 

9 

■  NUS 
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CIRCLE  342  ON  READER  SERVICE  CARD 


Number  37  on  your  Feedback  card 


INTERNATIONAL 


Notes  from  FN42 

You  may  recall  being  promised 
a  list  of  Hambassadors  If  you  do 
remember,  please  be  patient,  ft 
will  appear  a$  soon  as  you  stop 
sending  in  interesting  stuff  that 
takes  up  all  the  space — or  sooner. 

When  it  does  appear,  at  least 
two  new  names  will  be  on  the  list: 
An  Australian,  from  whom  we  ex* 
pect  final  OK  anytime,  and  Wood- 
son Gannaway  N5KVB/EA—not 
N5KUB/EA  as  we  mistagged  him 
in  his  first  appearance  here,  in 
February.  His  home  call  is  from 
Arkansas:  "We  sold  my  welding 
business  to  move  here  {Canary 
Islands}  as  Bah^T  pioneers  {two 
years  ago}.  My  dream  of  being  a 
ham  started  in  the  tate  1950s 
when  a  sympathetic  friend  lent  me 
a  8G-34B  receiver  during  an  ex- 
tended childhood  illness,  ft  took 
me  nearly  30  years  to  do  some- 
thing about  it  (and  I  still  remember 
using  the  BFO  to  understand 
SS8).  I'm  teaching  English  and 
learning  to  make  the  distinctive 
Canary  knives  the  old-fashioned 
way  here.  I  expect  to  start  giving 
guitar  lessons  next  year,  after  I 
brush  up  a  little  more.  Ohr  yes;  in 
the  U.S.  I  also  abstracted  a  lot  of 
technical  articles  for  the  American 
Society  for  Metals.  .  .1  look  for- 
ward to  [being  a  Hamhassador], " 
Woodson  wilt  cover  events  in  the 
Spanish-owned  Canary  islands 
and  also  be  Honorary  Hambas- 
sador  for  Spain— honorary  be- 
cause he  will  "retire"  when  (if)  a 
Spanish  national  volunteers  for 
the  post. 

Italy  was  honored  recently 
when  Commission  member  (of  the 
17 -member  European  Commis- 
sion for  the  European  Economic 
Community— the  EEC)f  Sr.  Fitip- 
po  Maria  Pandotfit  was  named 
Commissioner  for  R&D  and  tele- 
corns  and  information  technology. 
We  will  be  much  interested  to  hear 
(from  anyone,  anywhere)  of  any 
developments  in  (or affecting)  any 
of  the  12  member  nations  of  the 
EEC.  which  will  have  an  tmpact  on 
amateur  radio — there  are  bound 
to  be  such  developments  between 
now  and  the  end  of  1992.  That  is 
when  it  is  anticipated  that  Europe 
will  have  become  a  very  special. 
united,  community, 

April  calendar.  Special  calendar 
note  about  Japan:  April  29  is 
the  holiday  honoring  the  birthdate 


edited  by  CCC 

of  the  tate  Emperor  Hirohito. 

This  will  be  a  good  day  on  which 
to  express  sympathy  for  Japan 
during  any  QSO,  Year  One  of 
the  Heisei  era  (''Achieving  peace 

on  heaven  and 
earth,  r,  —  see 
characters  tor  this 
at  left)  began  on 
Sunday  (10  a,m. 
ESTf  January  7) 
under  Emperor 
Akihi to- 
Other  April  oc- 
casions for  men- 
tion during  QSOs:  1— Youth  Day, 
Benin;  2 — Matvinas  Day,  Ar- 
gentina, International  Children's 
Book  Day;  3 — National  Day, 
Guinea  (9th  for  Sierra  Leone,  27th 
for  Afghanistan  and  Togo);  4— 
Liberation  Anniversary,  Hungary, 
Independence  Day,  Senegal 
(18th  for  Zimbabwe);  5— Arbor 
Day,  South  Korea;  $— Victory 
Day,  Ethiopia  (24th  for  Togo);  7— 
World  Health  Day,  Womans  Day, 
Mozambique;  1 7  —  National 
Heroes  Day,  Costa  Rica;  12— Na- 
tional Redemption  Day,  Liberia; 
14 — Pan  American  Day,  and  Hap- 
py New  Year,  Bangladesh!  15 — 
Military  Regime  Anniversary, 
Niger;  16 — Queen's  Birthday, 
Denmark,  National  Secretaries 
Week  begins,  USA;  l7^Evacua- 


tion  Day,  Syria;  19— Republic 
Day,  Sierra  Leone;  23— St. 

George's  Day,  England;  25^-Lib* 
eration  Day,  Italy  and  Portugal, 
Anzac  Day,  Australia  and  New 
Zealand;  2$— Union  Day,  Tanza- 
nia; 27— HAPPY  8IRTHDA  Y,  SA- 
MUEL F.  B.  MORSE!  (FBI);  28— 
Arbor  Day,  USA;  29— Emperor 
Hirohito*s  Birthday;  30— 
Queens's  Day,  Netherlands, 
King's  Birthday,  Sweden. 


ISRAEL 

Ron  Gang  4X1 MK 
Kibbutz  Urim 
Negev  Mobile  Post  Office 
85530  Israel 

This  year  s  special  operation 
for  the  Spring  by  the  Israel  Ama- 
teur Radio  Club  takes  on  an  inter* 
esting  historical  twist  Between 
the  years  1 099  and  1 291 .  the  Cru- 
saders ruled  this  country  and  set 
up  a  series  of  fortresses  from  the 
Red  Sea  on  up  into  Lebanon.  To- 
day, ruins  of  these  massive  fortifi- 
cations and  castles  can  be  found 
in  strategic  places  all  over  the 
land  and  are  well-known  to  those 
who  enjoy  excursions  and  touring 
in  Israel. 

One  hundred  hours  of  IARC  op- 
erations in  April  will  take  place  in 
four  different  such  places:  Yehi- 
am  in  the  Galilee,  Caesarea  on 


ARMENIAN  EARTHQUAKE 
A  Roundup  of  Information  As  It  Comes  In 

From  Ed  Kritsky  NT2X.  Our  Hambassador  for  the  USSR, 
Gennady  Kolmakov  UA9MA,  became  involved  immediately. 
Look  for  a  full  report  for  this  in  a  future  issue. 

From  Ron  Gang  4X1  MK.  Along  with  all  the  international  aid 
pouring  into  earthquake-stricken  Armenia,  three  Israeli  Air  Force 
Hercules  transport  planes  flew  in  the  Israeli  assistance  (earn.  Our 
people  included  medical  staff  who  set  up  a  field  hospital,  and  a 
crew  of  evacuation  experts  who  had  already  been  seasoned  by 
experience  in  extracting  people  from  under  collapsed  buildings 
in  both  Lebanon  and  the  Mexican  earthquake  disaster. 

Although  our  small  country's  contribution  to  the  huge  efforts 
made  to  save  lives  was  quite  limited  relative  to  the  scope  of  the 
operations,  the  ancient  Talmudic  proverb  states,  "He  who  has 
saved  but  one  lifet  has  saved  an  entire  universe."  And  indeed, 
the  Israeli  evacuation  and  medical  teams1  work  was  far  from 
msignificant,  as  was  duly  noted  by  the  Soviet  news  media. 

Amongst  the  crew  members  was  Yaron  Kedmi  4X6AJ,  who 
was  heard  on  the  skeds  as  4X6AJ/UG6,  relaying  messages  back 
home  on  20  and  40  meters.  It  is  interesting  to  recall  that  a  year 
ago  Sovfet  amateurs  still  were  not  permitted  to  speak  with  us. 
Israel  having  been  on  the  USSR's  banned  list  since  1967.  Now, 
with  the  apparent  dawning  of  a  new  enlightened  age,  things  are 
changing  rapidly  as  we  witness  increased  international  coopera- 
tion and  understanding. 


At  the  IARC  raffle  of  gear,  for  the 
benefit  of  the  club  treasury.  L  to  R: 
Naomi 4X6DW,  Tuvia 4X4GT,  and 
Yankele  4X4AH. 

the  Mediterranean  coast,  Beivoir 
(Kikhav  HaYarden)  overlooking 
the  Jordan  River  valley  south  of 
the  Sea  of  Galilee,  and  Ashkelon 
in  the  south,  also  on  the  Mediter- 
ranean. In  most  places  there  are 
youth  hostels  or  kibbutz  guest 
homes,  so  those  who  do  the  oper- 
ating will  enjoy  socializing  during 
the  event;  and  visitors  from 
abroad  will  be  most  welcome. 

The  operation  will  start  at  0800 
UTC  on  Friday,  April  21,  and  will 
last  exactly  100  hours  to  1200 
UTC,  Tuesday.  April  25.  Each  sta- 
tion will  have  a  special  caNsign. 
and  a  certificate  will  be  available 
for  those  contacting  all  four  sta- 
tions. [Specific  information  was 
not  available  at  press  time,— 
CCC] 

Israel  Repeater  Update.  Visi* 
tors  from  abroad  are  most  wel- 
come on  our  repeaters,  most  of 
which  need  either  a  192.8  Hz  or 
91 .5  Hz  PL  tone  to  access  them. 
{For  reciprocal  licensing  details 
see  the  information  given  in  the 
December,  198St  "73  Interna- 
tional" column.)  VHF  repeaters 
have  a  -600  kHz  shift,  70  cm 
shifts  are  7.6  MHz  down  (see  box 
for  list),  The  packet  network  is  on 
144.675  MHz,  with  very  wide  cov- 
erage through  various  digipeaters 
around  the  country  (see  the  fol- 
lowing paragraphs). 

The  Israeli  Packet  User's 
group  had  its  second  annual 
meeting  in  December,  in  Natanya. 
(Thanks  to  Shlomo  Goldstein 
4X4LF  for  the  following  informa- 
tion.) Bentzi  4X1 IL  presented  a  re- 
sume of  1 988  activities.  More  than 
30  stations  are  on  packet  and 
three  digipeater  stations  are  in  op- 
eration—4X4HF  in  Haifa,  4Z4SV 
in  Shoresh  Village  near  Jerusa- 
lem, and  4X1  IL  in  Herzlta,  which 
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ISRAELS  REPEATERS 

VHF  (-600  kHz  shift) 

145,300  Haifa  RTTYTFM 
145.325  Beersheba 
145.350  The  Galilee 
145.375  Tel-Aviv 
1 45,400  Nalanya 
145.600  The  Coastal  Plain 
145.625  Jerusalem 
145.675  Haifa 
145  775Tei*Aviv 

Open  Access  70  cm. 

(-7.6  MHz  shift) 

438,650  Tel-Aviv 
438,600  Haifa 


also  acts  as  an  HF  gateway  for  the 
VHP  national  network.  Two  more 
are  planned,  one  in  Safed  to  cover 
the  northern  region,  and  the  other 
in  Mitzpe  Ramon  to  cover  the 
south  all  the  way  down  to  Eilat, 
thus  covering  the  entire  country. 
The  IARC  has  been  of  great  finan- 
cial assistance,  and  a  UHF  link  is 
planned  to  ease  the  traffic  on 
144.675— and  also  to  allow  the 
Novices,  who  are  relegated  to  70 
cm*,  to  get  in  on  the  fun. 

Jim  Stone  4X1  RU  described 
the  operation  of  his  BBS,  which  is 
the  packet  link  between  the  Far 
East  and  Europe  and  North  Amer- 
ica and  is  averaging  70  bulletins/ 
messages  a  day.  He  explained 
the  problems  encountered  using 
packet  on  HF  and  detailed  the  ex* 
periments  he  is  carrying  out  in  an 
effort  to  solve  them,  Naftali 
4Z4RM  outlined  the  problems  of 
some  models  of  TNCs  and  recom- 
mended installation  of  the  MF-10 
filter  in  those  not  already  using  it. 
Ofer  4X60J  described  the  AX.25 
protocol's  deficiencies,  and  ways 
of  overcoming  them. 

Peleg  Lapid  4X1 GP  discussed 
how  bulletins  and  messages  ar- 
rive at  the  BBS  via  HF,  various 
information  networks,  and  satel- 
lite networks.  The  new  PACSATs 
due  to  be  launched  this  year  will 
add  a  new  dimension  to  packet 
operation,  and  their  store  and  for- 
ward capability  should  enable 
them  to  replace  the  present  HF 
links. 

Commemorative  cups  were 
presented  to  Jim  4X1  RU  and 
Yossi  4X6JP  for  their  outstanding 
achievements  in  advancing  pack- 
et radio  in  Israel,  and  there  was 
general  discussion  about  the 
need  for  portable  packet  in  such 
situations  as  the  Armenian  disas- 
ter. [See  earthquake  information 
box  in  the  Roundup  section, 
above,— CCC]  A  need  for  assfs* 
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lanes  for  hams  wanting  to  get  into 
packet  was  expressed;  possibly  a 
course  can  be  organized  for  week- 
ly meetings. 


^ 

SOUTH  AFRICA 

Peter  Strauss  ZS6ET 
PO  Box  35461 
Northern  ZA-21 15 
Republic  of  South  Africa 

Packet  Radio  in  South  Africa. 

The  origins  of  Packet  Radio  go 
back  to  two  organizations:  SAATl 
and  SAAMSAT.  SAATl  the  South 
African  Amateur  Telecommunica- 
tions Institute,  started  as  an 
organization  promoting  RTTY, 
distributing  surplus  RTTY  equip- 
ment, and  offering  kits  and  proj- 
ects. SAATl  now  offers  TNC  kits 
and  operates  a  digipeater.  and  its 
members  operate  a  BBS. 

SAAMSAT,  through  the  interna- 
tional connection  with  AM  SAT 
NA,  AMSAT  UK,  AMSAT  DL  and 
the  University  of  Surrey,  became 
involved  in  the  DCE  project  linking 
the  ZS6SAT  BBS  in  Johannes- 
burg via  UoSAT  11  to  the  BBS 
world  in  the  UK  and  Europe, 

The  2-meter  user*aecessible 
BBSs  in  Cape  Town,  Johannes- 
burg, Pretoria,  Durban,  and  Port 
Elizabeth  are  linked  via  HF,  and 
digipeaters  in  the  metropolitan 
afeas  enlarge  the  coverage.  Proj- 
ects on  the  drawing  board  are  a 
link  from  Johannesburg  to  Le- 
sotho (7P8),  and  a  link  from  Jo- 
hannesburg/Pretoria to  Durban. 
Further  BBSs  are  presently  under 
construction.  User  access  is  via 
144,650  and  144,675  MHz- 

Four  digipeaters  operate  in  Lev- 
el III  mode  with  the  balance  still  in 
Level  II.  As  traffic  density  increas- 
es, most  can  be  expected  to  be 
upgraded  to  Level  ML  The  intro- 
duction of  backbone  links  with 
higher  baud  rates  will  follow.  Spe- 
cial permission  to  use  9600  baud 
for  the  linking  of  such  digipeater 
sites  has  already  been  granted  by 
the  license  authority.  Maybe  10 
GHz  link  channels  with  multi- 
plexed data  and  voice  can  be  im- 
plemented before  the  end  of  1990. 

In  addition  to  the  DCE  link,  the 
expansion  of  HF  data  exchange 
with  other  international  HF  BBSs 
is  sought  on  a  regular  basis.  The 
lack  of  HF  BBSs  in  Africa,  and 
often  marginal  propagation  condi- 
tions towards  the  Far  East,  Eu- 
rope, and  the  USA  make  the  link- 
ing through  HF  on  a  reliable  basis 
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South  Africa/Lesotho  packet  network  chart.  (Existing  KAM  to  upgrade  to 
MBL  BBS.)  Information  compiled  by  ZS6ET  as  of  September  27, 1988. 
Symbols  are;  —  link,  $  BBS,  -*-  proposed  link*  -$-  proposed  up- 
grade, -?-  uncertain 


are  made  and,  in  the  case  of  the 
Transvaal  Province  with  its  high 
population  density,  forwarded  to 
the  TTCCt  the  Transvaal  Techni- 
cal Coordinating  Committee.  The 
TTCC  is  a  SARL  Interbranch 
Committee  planning  the  use  of  re- 
peater frequencies. 

If  you  would  like  to  see  more 
facts  about  South  Africa  please 
write  to  me.  I  have  a  FREE  video 
film  in  NTSC  VHS  and  BETA  avail- 
able, The  airmail  charges  and 
packing  are  only  US$10.  Sorry,  no 
personal  checks  can  be  accepted f 
Please  indicate  the  standard  of 
your  choice  when  requesting  your 
copy. 


a  difficult  task  for  sysops  in  South 
Africa.  Until  his  return  to  the  USA 
during  June,  1988,  an  amateur  lo- 
cated in  Tanzania  provided  a  very 
valuable  BBS  for  Africa. 

The  liaison  between  SARL, 
SAAMSAT,  and  SAATl  in  the  field 
of  packet  radio  is  conducted 
through  the  Packet  Radio  Work- 
ing Group  (SARL  PWG).  Meetings 
are  usually  held  once  each  month 
at  the  Johannesburg  Amateur  Ra- 
dio Center  (JARC).  Such  meet- 
ings prevent  the  duplication  of 
services  and  projects  and  encour- 
age the  pooling  of  resources  and 
manpower.  Frequency  planning 
proposals  for  packet  applications 


GOLDEN  CITY  AWARD 
(Certificate  illustrated  last  month) 

The  Golden  City  Award  is  issued  to  applicants  who  have  made  the 
specified  number  of  two-way  contacts  with  stations  in  the  Greater  Jo- 
hannesburg Area  <KG43).  DX  amateurs,  SWLsf  require  five  contacts. 
Endorsements  may  be  applied  for  (CW,  SS8+  EME,  RTTY,  Satellite, 
SSTV.  etc,)*  No  time  restrictions. 

The  cost  of  the  award  and  airmail  service  is  USS5  or  1 0  IRCs.  Submit 
certified  logs  \o  the  Awards  Manager;  SARL  Johannesburg  Branch,  PO 
Box  2327,  Johannesburg  2000,  Republic  of  South  Afrtaa, 


1989  INTERNATIONAL  DX  CONVENTION 

April  21 ,  22r  23,  Visalia,  California 
Sponsored  by  the  Northern  California  DX  Qub  and  Ihe  Southern  Cali- 
fornia DX  Club.  Holiday  Inn,  Plaza  ParkT  VisaJia.  Pre-registratton  dead- 
line  (US$40  rate)  March  20  postmark:  US$45  thereafter.  Holiday  inn 
Convention  Rate  rooms  until  April  6— call  Area  Code  209,  651-5000. 
Send  registration  fee  to  Dave  Engle  KE6ZE,  1063  Summerwood 
Court,  San  Jose  CA  95132.  Chairman:  Bill  Zachman  W6TPH.  Other 
Committee  members:  W6VGT  KD6AZ,  WB6WKM,  KN6K,  N0ST, 
K6TMB,  KA6W. 


rf enterprises 


We  Specialize  in  Antennas  &  Towers. 

We  Ship  Worldwide. 


hy-gain  antennas  &  towers 

Tribanders 
TH7DXS 


ANTENNAS 
:USHCRAFT: 

Tri bander  Special!  A3£  &  A4& $259.95  /  5339,95 

A 74 3  &  A744  3CW0  merer  add-on  Ruts  available 

Verticals;  AV3.  AV5,  and  the  new  R4  and  APRS 

Mombradtfi:  For  10.  12,  15. 20.  ifld  40  meters. 

VHE  &  L  HF;  Antennas  for  F\1;  SSB  &  CW,  OSCAR 
617-6B,  A50-6.  &  A5Q-5  for  6  Meter  Openings! 
421KXL  &3219  Tor  2  Meter  DXing 
Additional  Boomers  for  220  and  432  MHz. 
OSCAR  &  ATV  antennas. 

If  v aii  need  a  CLSHCRAFT  antenna,  we  can  supply  ill 

IM    World  Class  Antennas. 

KT34A....S395.0O       KT34XA.  ..S585.00 
VHF.UHF,  &  OSCAR  Antennas. 

We  stock  KLM  HF  Monobanders! 

HJTTERNUT 

HF6V  Vertical         HF2V  Vertical 
RMK  II  roof  mount  kit,  STR  11  radial  kit. 
WARC  resonators,  &  TBR- 160  coils. 
HF5B  Compact  Beam* 

iLPH A  DELIA 

DX-A,<  ,:S46.95        DX-DD™64,95        DX-KT. J&21JSO 
DX  -OQ . .  S79.95       Switches  &  Transi-uaps  in  stock ■ 

IUSTLER: 

6BTV.._.$  134.95      5BTV....I 24.95      Go-  L44B..,..  86.95 

G7- 144 $1 19.95  G7-220 I 14.95 

Complete  mobile  systems.  CALL! 

40SLE Yl    Specials  on  TA-33,  TA-34,  CL-33,  Pra-67! 


ROTORS 

TELEX/hveain 

HDR-300 

T2X 

HAM  IV 

CD  45  II 

ALLIANCE 

HD-73  U-110 


YAESU 

G40(V4(X)RC 

C600RC 

KR2000RC 

G54GOB 


204BAS 

155BAS 
1 03  B  AS 


Explorer  14     THSMkHS 
Monobanders 
203BAS        205BAS 
I53BAS        I05BAS 
64BS  66BS 

VHF,  OSCAR,  &  VERTICALS 
CALL  US  FOR  HY-GAIN  EQUIPMENT! 

TOWERS 

Crank-up,  self-supporting*  galvanized  steel  towers, 

WSS"  scries  rated  at  9  h2.  KHD"  series  rated  ai  16  ft2. 
H«-37SS  HG-52SS 

HG-54HD     CALL  FOR  PRICKS!       HG-70HD 

TOWERS 
ROHN 

Srtf-mppnrtiny:  Raied  (ft2K  HDBX=  IK:  HBX-10;  BX=6 
Galvanized  steel  with  base  and  rotor  plate. 
Todays  best  tower  buy!  Freight  additional  but  you  save 
with  our  volume  shippers  discouni ! 

HBX40. S249.95         HDBX40 ...S3 15.00 

HBX4«...™$339.GQ         HDBX48 ..$424.00 

HBX56 ....£435.00         BX64 ...,.$469.00 

Guvtd  tuwL-r  sections;  Complete  packages  &  components 
SeL-iions:25G..$59.QD  45G..SI39.00  55G+.$179.00 
Call  us  Tor  all  your  ROHN  require ments! 
Fold-over  lowers: 

FK2548 ..5*125,00      FK4544 S 1485-00 

FK2558 SI  195.00       FK4554 5 1595-00 

FK4554. 51595.00      FK4564..»^S  1695.00 

Pnces  10%  higher  in  western  uaies 

Tower  Hardware: 

Guywirc:  3/16EHS  /  1/4EHS $0.15/0.18 

CCM  Cable  Clamps:  3/16/  1/4., S0J9AM9 

Turnbuekles:  3/8"'E&Et  &  E&j.„ S6.95/7 ,95 

l/TS&E  &.  E&J...... $1195/13.95 

Preformed  "Big  Grips"  3/I6&1/4 ... $2,49/2.99 

Guv  Insulators:  5000/ 502. SI.6W2.99 

Phillvstran  Guv  Systems: 

HPTG-2100 / ^000/  6700 Cable. ..40.30/ 0.50/ 0.70 /ft 
Cable  ends  and  porting  compound  in  stock. 

■■^h  WIRE  &  CABLE 

BELDENCOAX: 


9913  Low  Joss  ...... ..$0,47/11 

RG~213/U(8267) 0.48 

RGS/W237).. 0.38 

RG-a/U(K2l4> 0.42 

RG-2I4/U8268). 


RG-8X(9258) S0.22/fi 

RG-L1AAJ(826L)....0.43 
RG-58A/U<8259>....0J7 
RG-5*VU(824|>„_0J8 
S23t¥ft 

COPPERWELD  ANTENNA  WIRE: 

Solid:  12  ga.„<M2;  14  ga,..0,09;     Slranded  14  ga...0.  KVft. 

ROTOR  CABLE: 

Std<(6-22,  2-l8)...S0,2l       Hvy  D^C6-II<2-l6)...$0.38/ft. 

We  stock  Andrew  Hdiax  &  Connectors, 
Full  line  of  Am  phenol  connectors. 


w^m 


YAESU 


736R  VHF-UHF  TRANSCEIVER 

The  new  standard  in  VHF-LJHF  performance. 

Call  us  for  all  YAESU  equipment: 

HF  TRANSCEIVERS        MOBILE  UNITS 

HANDHELDS        AMPLIFIERS 

YES!  WE  STOCK  ACCESSORIES. 

TEN  -TEC 


MODEL  561  CORSAIR  II 
OTHER  TEN-TEC  PRODUCTS: 

Model  585  Paragon 

Model  425  Ttian  Linear  Amplifier 

Model  229B  Antenna  Tuner 

Mobile  \nteonasi   Metal  Project  Boxes. 

AMPLIFIERS  &  TUNERS 


AMERIIRON 


MIRAGE 


NYE -VIKING  MB- V- A 
rf  concepts  AMP  SUPPLY 


MFJ  989C 

ASTRON  SUPPLIES 

RS-4A      S  39.95  RS-7A——$  49.95  RS-12A^$  69.95 

RS-20A 88.95  RS*35  A 139.95  RM0A.....  1 99.95 

RS-20M....  109.95  RS-35M.. 159.95  RS-50M.....2 19.95 

VS-20M....  124.95  VS-35M 174.95    VS50M 232.95 


NEW! 


RFE  is  now  stocking 
IIX  Equipment 


ALINCO-AMERITRON-AMP  SUPPLY-ANTENNA  SPECIALISTS-ASTATIC-BENCHER-B&W-CREATE-DAIWA 
KANTROMCS-LARSEN^MFJ-MOSLEY-PALOMARSANTEC-SHURE-TONNA-WELZ-ANDMORE 


I  chei 
ELECHECK 


Mmnt  itkl 


-800-322-2482 

(Ofde 

SHIPPING  INFO.,  TECHNICAL.  MN,  &  D 

218-76       :54 


TT*"   TT 


.ilitj  JJ\    -.ill .-  - 1  Ll  l« 


Shipping  additional 


rfenterpri 

HCR  Box  43 

Merrifield,  MN  564*5 
(Lotatt'd  at  Jen        ,  3  &  IV) 


TI 


RE 


CIRCLE  13SON  READER  SERVICE  CARD 


Number  38  on  your  Feedback  card 


ARTERN  BUY 


QSLs  TO  ORDER.  Variety  of  styles, 
colors,  card  stock.  W4BPD  OSLs,  PO 
Drawer  DX,  Cordova  SC  29039. 

BNB260 


THE  OXERS  MAGAZINE  Up-to-date, 
informative,  mteresting.  Compiled  and 
edited  by  Gus  Browning  W4BPD,  DX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  free  sample  and  subscription  infor- 
mation today.  PO  Drawer  DX.  Cordova 
SC  29039  BNB261 


QSL  CARDS*  Look  good  with  top  quali- 
ty printing.  Choose  standard  designs 
or  fully  customized  cards.  Better  cards 
mean  more  returns  to  you.  Free 
brochure,  samples.  Stamps  appreciat- 
ed. Chester  QSLs,  Dept  A,  310  Com- 
mercial, Emporia  KS  66801 .    BNB434 


COMMODORE  and  AMIGA  CHIPS. 
Direct  distributor,  guaranteed  fresh, 
(e.g.,  6510—512.55,  6526—513.50, 
6567— $19,95.  6581  — $$1  4. B5, 
82Sl007PLft— $15.75,  901  ROM  Se- 
ries— $12.50).  .  .COMMODORE  RE- 
PAIRS, Low  cost,  fast  turnaround, 
C64— $49.95  +  UPS-  .  .'THE  COM- 
MODORE DIAGNOSTICIAN:'  An  in^ 
valuable  double- sided  laminated  guide 
foe  fixing  your  064/1541  drive  It  diag- 
noses 72  variables  and  tells  you  what 
chips  are  faulty,  S  7  9  5  . 
VISA/MC  .  Kasara  Microsystems  (Di- 
vision of  QEP),  Route  9VWKay  Fries 
Drive,  Stony  Point  NY  10980.  Call  toll 
free  1-800-248-2983  or  914-942- 
2252  BNB529 


SUPERFAST  MORSE  CODE  SU- 

PEREASY.  Subliminal  cassette,  $10. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  new  supereasy  technique. 
$10,  Both  $17.  Money  back  guarantee, 
Free  catalog:  SASE.  Bahr,  Dept  73-4 
25  35  Marietta,  Palmbay  FL 
32905.  BNB531 


SB-220  OWNERS;  1 7  detailed  mods 
which  include  160-6  meter  operation, 
QSKh  +  enhanced  ps.  50%  rebate  for 
new  mods  submitted  I  9  pages  of  3- 
5002  tech  info,  $11  postpaid— Info 
SASE.  BOB  KOZLAREK  WA2SQG,  69 


Memorial 
07407, 


Elmwood  Park  NJ 
BNB581 


ELECTRONIC  KITS  4  ASSEMBLIES. 
For  our  latest  catalog,  send  SASE  (45c  J 
to:  A&A  Engineering,  2521  W.  LaPal- 
map  #KT  Anaheim  CA  92801 .    BNB624 


COMMUNICATIONS  BATTERIES: 
CLONE-PACKSI  Ready-for-use. 
ICOM:  BP5  $4495,  BP-3S  2X  cap. 
BP3  "Wall  chargeable"  $43.96.  BP-75 
2X  BP7  (5W  Only)  or  BP-8S 
(BP8-50%)  (Base  chg-onry)  $67.95. 
YAESU:  FNB2  $22.95,  FNB10S 
(10  +  60%)  $49,95+  SANTEC:  142 
$23.95.  *  Repair  Inserts  '  ICOM:  BP2 
$18.95,  aP3  $16,95,  BP5  $24.95,  BP7/ 
BP8  $29.95,  KENWOOD:  PB21 
$13.95,  PB24$21.95,PB25/26$2595J 
YAESU:  FNB4/4A  $33,95.  TEMPO: 
SI. 2,4,5, 15/450  $23,95.  AZDEN;  300 
£21.95  ■  E,P.  Porta-Pac  &  Chgr  t2W 
SAhr  $44.95  '  Rebuilding  *  Send 
pack— free  estimate.  *  Antennas  * 
DucksJBNC  $8,95,  2MTR  5/8-Tel/BNC 
$18,95.  SASE— Catalog.  PA  +6%,  $3 
Shipping/order.  Visa-M/C  +$2.  (814) 
623-7000.  CUNARD  ASSOCIATES, 
Dept,  7,  R.D.  6  Box  104+  Bedford  PA 
15522.  BNB62S 


ROSS'  $$$S  NEW  April  SPECIALS: 
KENWOOD  TL-922A  $1395.90,  TM- 
221 A  $387.90,  TM-721A  $617,90,  TS- 
140S  $789.90,  TW-4100A  $464.90. 
DENTRON  GLA-1000C  $389. 90, 
ICOM  2KL  $1689.90,  725  $819.90.  IC- 
32QOA  $469.90,  4AT  $26990,  AMP 
SUPPLY  AL-6QA  $889.90,  Al-84 
$459.90,  LA  1000NT  $619,90,  LK-*50 
$849.90,  LK-550NTC  $2059,90.  LK- 
800NTX  $3150.00,  TEN-TEC  425E 
$2459.90,  MAGUS  MA-1000B 
$819.90.  YAESU  FL-7000  $1724,00, 
ALL  LT,0.  (Limited  Time  Offer)  LOOK- 
ING FOR  SOMETHING  NOT  LIST- 
ED?? CALL  OR  WRITE,  Over  8780 
ham-re!ated  items  in  slock  for  immedi- 
ate shipment.  Mention  ad.  Prices  cash. 
FO,B.  PRESTON,  WE  CLOSE  AT 
2:00  P.M.  MONDAYS  &  ALL  DAY  SAT* 
URDAY,  ROSS  DISTRIBUTING  COM- 
PANY, 7B  SOUTH  STATE,  (P.O.  Box 
234H),  PRESTON  10  83263.  208^852- 
0830.  BNB654 


r 


Barter  N'  Buy  advertising  must  pertain  to  ham  radio  products  or  services. 

individual  (noncommercial) 50c  per  word 

Commercial „ .  $1 .50  per  word 

Prepayment  required.  Count  only  the  words  in  the  text.  Your  address  is 
free.  73  cannot  verify  advertising  claims  and  cannot  be  held  responsible 
for  claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue.  Please  print  clearly  or 
type  (double-spaced). 


~l 


No  discounts  or  commissions  are  a va liable.  Copy  must  be  received  in 
Peterborough  by  the  first  of  the  second  month  preceding  the  cover  dale. 
Make  checks  payable  to  73  Magazine  and  send  to:  Rebecca  L  Ntemela. 
Barter  N*  Buy,  73 Magazine,  WGE  Center.  Peterborough  NH  03458. 
I _    _    _    _    _    J 


WRITTEN  EXAMS  SUPEREASY. 

Memory  aids  from  psycho! ogistyengi- 
neer  cut  studytime  50% .  Novice.  Tech, 
Gen:  $7  each.  Advanced,  Extra:  $12 
each.  Money  back  guarantee.  BahrP 
Dept  73-4,  2535  Marietta,  Palmbay  FL 
32905.  BNBG91 


ROSS  $$$S  USED  April  SPECIALS: 
KENWOOD  TR-9500  $399.90.  TS- 
530S  $619.90.  TH~318T  $189.90,  TM- 
4DlAfrU-3  $279,90,  ATLAS  21 5X 
$269.90.  220-CS  $129.90.  ICOM  701- 
PS  $l09.90r  IC-27H  $299,90,  RP- 
3010/WCASINET  $949. 90,  RC  1 1 
$46.90,  YAESU  FT-726R/W21  MHz 
MOG.  $695,90,  FP-707  $109  90,  TEN 
TEC  251  -M  $89,90,  252MO  $99.90, 
255  $129-90.  LOOKING  FOR  SOME- 
THING  NOT  LISTED??  CALL  OR 
WRITE,  WE  HAVE  OVER  315  USED 
ITEMS  in  Stock.  MENTION  AD. 
PRICES  CASH,  FOB  PRESTON.  WE 
CLOSE  AT  2:00  P.M.  MONDAYS  & 
ALL  DAY  SATURDAY.  ROSS  DIS- 
TRIBUTING COMPANY,  78  SOUTH 
STATE,  P.O.  BOX  234H  PRESTON  ID 
S3263;  208-852-0830,  QNB709 


$50  PACKET  DIGICOM  > 64— soft- 
ware based  PACKET  system  for  Com- 
modore 64,  Software  is  public  domain 
and  requires  a  modem  for  the  C-64 
which  Is  provided  by  our  kit.  Board 
plugs  directly  into  cassette  port  or  re- 
mote mounted  via  cable,  both  connec- 
tors included  Watchdog  timer,  r&&6  re- 
lay PTT  and  PTT  inversion  options 
included.  Power  derived  from  comput- 
er. Uses  7910  chip  -  no  alignment  re- 
quired. Switch  allows  HFor  VHF  oper- 
ation- Order  KIT0154  for  $49.95  or 
ASSEMBLY0154  for  $79.95,  both  in- 
clude FREE  DISC  Add  $2.50  S&H  per 
order.  A  a  A  Engineering,  2521  WT  La 
Palma,  #KT  Anaheim  CA  92801;  714- 
952-2114.  MC  or  VISA  accept* 
ed  BNB732 


$$$$$  SUPER  SAVINGS  $$$$$  on 

electronic  parts,  components,  sup- 
plies, and  computer  accessories.  Free 
40- page  catalog  for  Self  Addressed  & 
Stamped  Envelope.  Get  on  our  mailing 
list  BCD  ELECTRO,  P.O.  Bo*  630119, 
Richardson  TX  75083  or  cafl  214-343- 
1770.  BNB749 


HAM  RADIO  REPAIR,  all  makes,  mod- 
els. Experienced  reliable  service 
Robert  Hall  Electronics,  Box  280363, 
San  Francisco.  CA  94128-0363;  408- 
729-6200.  BNB751 

WANTED:  Ham  Equipment  and  other 
property.  The  Radio  Club  of  Junior 
High  School  22  NYC,  inc.,  is  a  non- 
profit organization,  granted  501  (Q{3) 
status  by  trie  IRS,  incorporated  with 
the  goal  of  using  the  theme  of  ham 
radio  to  further  and  enhance  (he  edu- 
cation of  young  people  nationwide. 
Your  property  donation  or  financial 
support  would  be  greatly  appreciated 
and  acknowledged  with  a  receipt  for 
your  (ax-deductible  contribution.  In 
Dayton  meet  the  Crew  from  22  and  re- 
lax at  our  flea  market  table,  check  in  on 
144.30  simplex.  Please  write  us  at:  PO 
Box  1 052t  New  York,  NY  10002,  or  call 
our  round-the-clock  hotline:  {516}  674- 
4072.  Thank  you!  BNB762 

COMPUTER  CODE  COURSE.  Apple  II 
-/c/e/GS.  C-64/12B.  37  Modes, 
Graphics,  1-100  WPM,  menus,  pro- 


portional spacing,  variable  frequency, 
more  ($29.95).  With  wordprocessor 
($39.95).  Manual  ($10).  Check^MO 
LARESCO,  POB  2018-ST,  Calumet 
CitylL6D409,  1-31 2-691  -3279. 

BNB764 


INDIVIDUAL  PHOTOFACT  FOLD- 
ERS. #10  to  #1400.  $4,00,  #1401  up. 
$6.00.  Sam's  books,  S7.00.  Postpaid, 
AJten  Loeb,  414  Chestnut  Lane.  East 
Meadow  NY  1 1554.  BNB766 


VHF  TO  MICROWAVE;  GaAsFETs, 
MMlCs,  transistors,  etc.  BASE; 
WA31AC,  7148  Montague  Si.. 
Philadelphia  PA  19135.  BNB771 


HAMLOG  COMPUTER  PROGRAM 

Full  features.  17  modules.  Auto-logs. 
7-band  WAS/DXCC.  Apple  $19,95. 
IBM,  CP/M.  KAYPRO,  TANDY,  CR& 
$24.95.  73-KA1AWH,  PB  2015.  Pea- 
DOdy  MA  01960.  BNB775 

WANTED:  Sunair  GCU-910A  or  GCU- 
935  Antenna  Coupler.  Ray  Dunham, 
1030  Hillside  Ave..  Pacific  Grove  CA 
93950.  BNB790 


ELECTRON  TUBES:  All  types  &  sizes. 
Transmitting  Receiving.  Mi* 
crowave .  .  Large  inventory  =  same 
day  shipping.  Ask  about  our  3-500Z 
special  Daily  Electronics,  PO  Box 
5029  Compton,  CA  90224.  80G-346- 
6667.  BNB792 


R-390A  RECEIVER  PARTS:  Info 
SASE.  CPRC-26  military  Manpack  Ra- 
dio, 6  meter  FM,  with  antenna,  crystal, 
handset:  $22.50.  S42.50/pair.  CPRC- 
26  Radio  only:  $9.50.  Add  $4.507piece 
shipping,  $9  maximum  Bayiromcs, 
Box  591 .  Sandusky  OH  44870. 

BNS790 


QSLs  &  RUBBER  STAMPS— TOP 
QUALITY  States.  World  Maps.  USA, 
Key,  Shuttle.  Globe  QSLs.  Report 
Form  Rubber  Stamps.  More!  Samples. 
$1 .00.  [Refundable  wilh  Order]  Ebbert 
Graphics  D*7.  Box  70.  Westerville  OH 
43061.  BNB807 


QUALITY  QSL  CARDS,  RUBBER 
STAMPS,  Envelopes  and  printed  let- 
terhead. Send  45c  postage  or  SASE  for 
samples.  Large  selection  at  attractive 
prices.  SandoUar  Press,  P.O.  Box 
30726,  Santa  Barbara.  C A  931 30 

BNB812 


SLEP  SPECIALS:  TEN-TEC.  NEW 
BOXED  1989  PRODUCTION  MOD- 
ELS. FACTORY  BOXED.  USA  MADE 
561  CORSAIR  llT  562  OMNI  V,  585 
PARAGON  TRANSCEIVERS,  425  TI- 
TAN 1.5KW  LINEAR  AMPLIFIER, 
HERCULES  II,  1KW  SOLID-STATE 
LINEAR  AMPLIFIER.  238  ANTENNA 
TUNER  2KW,  251  OB  SATELLITE  STA- 
TION. 2410  100  WATT  430-450  AM- 
PLIFIER, MOBILE  HF  ANTENNAS, 
KEYERS  AND  ACCESSORIES  ALL 
MODELS,  TAKE  CLEAN  HAM  GEAR, 
MILITARY,  OR  LATE  COMMERCIAL 
TEST  EQUIPMENT  IN  TRADE,  VISA/ 
MC  OR  CHECK,  FOR  BEST  DEAL 
WRITE  OR  PHONE  BILL  SLEP.  704- 
524-7519.  SLEP  ELECTRONICS 
COMPANY,  HIGHWAY  441 ,  OTTO  NC 
28763.  BNB816 
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BARRY  ELECTRONICS  sells  two-way 
Radio  for  GVT,  Business,  Security,  etc* 
MOTOROLA,  ICOM.  YAESU, 
UNIDEN,  REGENCY,  KING,  ETC. 
Best  prices.  Open  7  days.  Full  service, 
lab  on  premises.  We  ship  Worldwide, 
Write  or  call  (212)  925-7000.  BARRY 
ELECTRONICS,  512  Broadway,  New 
York  NY  1 001 2.  FAX  (21 2)  925-700 1 

BNB832 


XV223-49  Fli  TRANSVERTER  KIT, 

includes  case,  $89pfxf-  XT*80  5w/80m 
CW  Transmitter  Kitf  $29ppd. 
LAKETEK  ELECTRONICS,  P.O.  Box 
249fr3TP  Sandusky  OH  44870. 

BNB834 


MAGAZINES  WANTED:  "Microwave 
Systems  News' '  (MSN),  "RF  Design/ p 
"PCfM  (Power  Conversion  &  Intelli- 
gent Motion),"  and  "QEX"  (1980- 
present).  Call  collect  519-742-4594 
(Ontario)  after  6  PM  Eastern  time. 

BNB841 


RADIO  SHACK  DEALER  Lowest 
prices  nationwide  on  all  RS  equipment. 
Special  New  HTX  100  10M  Transceiv- 
er, Reg.  $259.95,  Sale  $254.  No  tax  out 
of  Florida,  Special— Pro-2004  Scan* 
ner Reg.  $419.95,  Sale $399  95.  PRO- 
34,  Reg.  $329,95,  Sale  $299.95.  DX 
440  Digital  SW>  Reg,  $199,  SaJe 
$1 89.95,  Save  big  on  power  supplies  in 
all  sizes.  Also  antennas  and  acces- 
sories. Order  toil  free  1 -600-848- 
3004,  or  (407)  266-3041  lor  other  infor- 
mation. Colonics  fnc..  Radio  Shack 
Dealer.  2200  S,E  Federal  Highway, 
Stuart  F  L  34994 .  BNB842 


AMIGA  AUTHORIZED  DEALER  Low- 
est prices  nationwide.  Call  for  specials 
on  the  Amiga  A-50Q.  Save  big  on  a  I! 
Amiga  prices.  Cotronfcs  Inc.,  Amiga 
Authorized  Dealer,  2200  BE.  Federal 
Highway.  Stuart  FL  34994.  Order  toll 
free  1  -800-848-3004 .  BNB843 


HOME-BREW  PROJECTS  Lists  for 
SASE.  WB2EUF.  Box  708,  East  Hamp- 
ton NY  11937.  BNB845 


IS  MY  ATLAS  RADIO  STOLEN? 
N.Y.C.  supplier  of  "Atlas"  radios 
shipped  me  a  DD  6  Digital  display. 
Doesn't  work.  If  it's  yours  and  you  can 
prove  it,  call  Don  203-274-8625  after  6 
PM.  BNB846 


UNIQUE  WAY  TO  LEARN  OR  UP- 
GRADE: -CODE  CRUNCHER,"  com- 
fortable, computer-based  learning  aid 
thai  works!  Modifiable,  adjustable  in  60 
increments  from  2  to  20+  WPM,  Code 
from  keyboard,  ASGM  file  or  random 
generator  BASIC  code  only  (requires 
13KB)  with  instructions,  $8,  JBM-for- 
mat  disk,  instructions,  source  code, 
$12,  More  info?  SASE.  D.S.  Yetman, 
1 0  High  St+  Merrimac  MA  01860. 

BNB855 


DIGITAL  AUTOMATIC  DISPLAYS. 

Any  Radio  Be  specific,  GRAND  SYS* 
TEMSr  Dept.  A,  PO  Box  3377,  Blaine 
W A  98230,  BNB856 


COMMODORE-128  PROGRAM  avail- 
able to  track  the  Amateur  Satellites. 
Uses  KEPLER  IAN  data  supplied  by 


NASA  free.  Tracks  up  to  6  satellites 
simultaneously.  Program  also  sup- 
ports printing  schedules  and  predic- 
tions for  Satellites.  Use  it  to  track  MIR 
and  talk  to  the  Cosmonauts.  SA- 
TRAK128,  $26.50  includes  shipping. 
Other  information  on  this  or  other  pro* 
grams  for  the  C128+  requires  a  busi- 
ness size  SASE.  Reid  Bristor 
WA4UPD.  PO  Box  0773.  Melbourne 
FL  32936-0773.  BNB857 


HAM  GOSPEL  TRACTS  Free,  SASE. 
N3FTT.  5133  Gramercy  Dr.,  Clifton 
His.  PA  19018,  8NB856 


100  QSL  CARDS  58!  Shipped  post- 
paid. Free  samples.  Shell  Printing, 
KD9KW,  PO  Box  50A.  Rockton  IL 
61072.  BNB859 


MORSE  CODE— LEARN  THE  EASY 

WAY  with  our  subliminal  tapes,  2 
tapes,  $19.95-  Send  Money  Order  or 
Check  to  R,  Koesiek/W2EKY,  PO  Box 
15,  Stockholm  NJ  07460.         BNB861 


WANTED:  Copy  of  AMTOR  PROM 
chips  for  Microlog  ATR-6800.  Compa- 
ny no  longer  supports  this  equipment. 
Wilt  pay  reasonable  price.  P.  M alloy. 
PO  Box  155,  Limestone  ME  04750. 

BNB362 


C64  SOFTWARE.  Schematic  &  PC 
Board  Fonts,  Electronic  Programs  & 
Dictionary.  For  C64  or  01 28  with 
Geos .*"  Send  $19.95  or  write:  Thomas 
Software,  1375  Beaseley  fld,  Jackson 
MS  39206.  BNB863 


HOSSTRADERS  flea  market  returns 
to  Deerfietd  NH  June  3.  SASE  for  info. 
WA1IVB.  RFD  Box  57.  West  Baldwin 
ME  04091.  BNB864 


THE  NATIONAL  HAM  SHOPPER.  A 
bi-monthly  buy,  sell,  trade  publication 
(starting  in  April).  Adds  are  quickly  an- 
swered and  published  for  fast  results, 
$l2/per  year,  $22.00/per  2  year  sub- 
scription rate.  Ad  rates  0.30/word  indi- 
viduals; 0.90/word  commercial.  Send 
lo  PO  Box  10738,  Elmwood  CT  06i  to. 

BNB865 


ANTENNA  PARTS  CATALOG,  LOW- 
EST COSTS:  Dipole/Ouad/Ground 
Radial  WIRE,  insufators,  FLEXWEAVE 
H  4-168  strand,  center  feeds,  OPEN 
WIRE  FEED  LINE,  coax,  remote  coax 
switches,  relays.  Catalog:  $2 ,0X).  Davis 
RF,  PO  Box  230-S,  Carlisle  MA  01 741 . 
(508)  369-1 738.  BNB866 


NICADS  QUICK  CHARGE     AAM  500 

mAh.  10  for  $1200  plus  $1.85  ship- 
ping; "AAA"  4  for  $5.50,  US  made  sil- 
ver teflon  PL259<  10  for  $15,00  plus 
$1.85  shipping.  Raymond  Richard. 
5113  Town  Ridge,  Middletown  CT 
06457.  BNB867 


COMMODORE  VIC-20  COMPUTER 

mint  condition— $49.  Postpaid,  R. 
Christie.  215*28  Spencer  Ave.. 
Queens  Village  NY  1 1427.       BNB868 


H 


Number  39  on  your  Feedback  card 


AM  HELP 


We  are  happy  to  provide  Ham 
Help  listings  free  on  a  space  avail* 
able  basis.  To  make  our  job  easier 
and  to  ensure  that  your  listing  is 
correct  please  type  or  print  your 
request  dearly,  double  spaced, 
on  a  full  (81A>  *  x  1 1 '}  sheet  of  pa- 
per. Use  upper*  and  lower-case 
letters  where  appropriate.  Also, 
print  numbers  carefully— a  I,  for 
example,  can  be  misread  as  the 
letters  I  or  ir  or  even  the  number  7, 
Thank  you  for  your  cooperation. 

Has  anyone  transistorized 
Heath  kit's  HG  10B  VFO?  Tubes: 
6CHS  cathode  follower  oscillator, 
OS2  voltage  regulator.  Any  modi- 
fications on  the  HR10B  receiver  or 
DX60  Transmitter  would  also  £>e 
appreciated.  K.  Neal 

HCR  62-222 
Flippin  AR  72634 

]  need  operation  or  service 
manuals  for  a  linear  amplifier, 
type  CL-11,  from  Communica- 
tions Associates.  Inc.. and  for  a 


Your  Bulletin  Board 

frequency  counter.  Model  1500A, 
from  Monsanto.  I  will  pay  for  use 
and  copying  costs.  Does  anyone 
have  current  addresses  for  these 
companies? 

Mike  Adams  N4EVS 

6333  Hwy .  2321 ,  Deer  Point 

Panama  City  FL  32404 

Does  anyone  have  a  schematic 

or  information  on  the  serial  RS232 

board  (RS  PN.  26-1145}  used  in 

the  TRS-80  Model  I?  I  need  this 

board  so  that  i  can  get  on  RTTY. 

Dan  R.  Johnson  KG4MD 

U.S.  Naval  Hospital 

Box  36 

FBPO  Norfolk  VA  23593 

Need  Manual  and/or  schematic 
for  the  Lafayette  HA-6Q0A  receiv- 
er. Will  pay  costs. 

John  Stryker  N2IKX 

RD  #4,  Box  21 9 

Hammonton  NJ  08037 

I  need  a  schematic,  parts  listt 
or  information  on  a  Klitzing 


UHF  linear  amplifier,  Model 
70CM10W60A.  I  will  gladly  pay 
postage  and  copying  costs. 
Thank  you. 

Allen  Fugelseth  WB6RWU 

4230  Trotter  St. 

CapitolaCA  95010 

Want  commercially  made  print- 
ed circuit  board  for  the  "CMOS 
SUPER  KEYER"  as  described  in 
the  1988  ARRL  Handbook  section 
29*3.  also  want  service  manual  for 
U.S.  Army  "Terminal  Telegraph 
1H-5/TG." 

Lionel  L.  Sharp  VK4NS 

19  Kelso  St. 

Chermside.  Brisbane 

Queensland  Australia 

We  are  a  middle  school  of  1 1 00 
students,  with  over  a  hundred  stu- 
dents interested  in  starting  up  a 
ham  club.  This  club  will  be  worked 
into  a  class  in  the  Fall  *B9  semes- 
ter. We  are  looking  for  any  type  of 
amateur  radio  equipment  and 
publications.  We  are  also  looking 
for  amateur  radio  software  to  run 
on  an  IBM  PC. 

Craig  Hardy  KB5EFG 

Donny  Bickham  Middle  School 

6470  Old  Moonngsport  Rd. 

Shreveport  LA  71107 


HANDICAPPED  NOVICE  needs  HF 
equipment  donated— anything, 
please  KA30VE,  (41 2}  531  -7443  any- 
time. BNB869 


THE  11TH  ANNUAL  TSRAC  WHEEL- 
ING HAMFEST/COMPUTER  FAIR, 
Sunday,  May  21 ,  Wheeling  Park,  8  AM 
to  3  PM.  WV+s  largest  hamfest.  Dealers 
welcome,  under  roof,  Free  flea  market, 
admission  only.  Family  Hamfest; 
WOMEN  FREE.  Children  14  under 
free.  Admission  $3,00  in  advance — 
$4.00  at  door.  Contact:  TSRAC,  Box 
240,  RD  1,  Adena  OH  43901.  (614) 
546-3930.  BNB870 


PERSONALIZE  YOUR  SHACK!  En- 
graved plastic  name  tags,  station  call- 
signs,  and  desk  plates.  Most  colors 
available.  2001  Washington  Ave.,  San- 
ford  FL  32771.  BNB871 


ICOM  R700G  RECEIVER  New  in  car- 
ton, $800,  AEA  PK  232,  New  with  in- 
structions, $200.  D.  DuVal;  11  Virginia 
Place;  Larchmont  NY  1053B.  (914) 
833-00GB,  BNB872 


ROCKY  MOUNTAIN  AMATEUR/ 
SHORTWAVE  SPECIALIST,  New 

Specials  "White  Stocks  Last"  Yaesu 
FT-4700  RH  dual  band  $729.  FRG 
8800  $599,  FT-757  GXII  $919,  FT-41 1 
2M  S337.  TEN-TEC  Paragon  $1819. 
Prices  cash,  F,0,B.  Englewood  CO. 
(Mention  ad.)  Allied  Appliance  &  Radio, 
4253  So.  Broadway,  Englewood  Co 
801 10.  (303)  761-7305,  BNB873 
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Number  40  on  your  Feedback  card 


TH-DX 


Leon  Fletcher  N6HYK 
274  Webster  Drive 
Ben  Lomond  CA  95005 

Brent  Jones  KB1UK,  who  for 
most  of  this  year  is  operating  as 
KC4AAA  from  the  United  States* 
Amundsen-Scott  South  Pole  Sta- 
tion, spends  nearly  all  his  time  in- 
side a  geodesic  dome  164  feet 
wide,  53  feet  high. 

"In  this  protective  dome/'  he 
told  me  during  a  rag-chew  on  15 
meters,  "the  temperature  stays 
around  minus  35  degrees  Fahren- 
heit." Jones  considers  that  frigid 
indoor  clime  ' 'comfortable/ '  Out- 
side ihe  dome,  temperatures  av- 
erage minus  76  in  the  deep  winter 
of  July,  and  get  as  low  as  minus 
117.  The  warmest  day  ever  was 
only  3.1  degrees  F. 

The  dome  covers  three  modu- 
lar buildings.  One  houses  the 
galley,  dining  hall,  and  some 
recreational  facilities.  Another 
structure  contains  most  of  the 
berthing.  The  third,  the  "Science 
Building/1  contains  the  laborato- 
ries in  which  scientists  research 
such  fields  as  glaciology,  geo- 
physics, meteorology,  and  upper 
atmosphere  physics. 

Outside  the  dome,  a  quarter- 
mile  away,  are  Ouonset-type 
buildings,  covered  with  canvas- 
like material,  which  provide  liv- 
ing quarters  for  the  additional 
scientists  who  come  during  the 
summer. 

But  during  the  winter— between 
mid-February  and  early  Novem- 
ber—the station  is  completely  Iso- 
lated. Not  even  mail  gets  in  or  out. 
That  isolation  is  eased  greatly 
through  hamming.  Phone  patch- 
es to  stateside  relatives  and 
friends  are  one  of  the  highlights  of 
life  in  Antarctica.  And  in  the  Unit- 
ed States,  numerous  hams  are  on 
the  air— some  regularly,  some  oc- 
casionally— to  handle  the  patch- 
es, usually  around  14.240  to 
1 4t250  kHz,  at  about  0300  UTC 

Land  of  Extremes 

Ifs  understandable  why  ham- 
ming would  be  popular  here  in  this 
harsh,  desolate  land.  A  spokes- 
man for  the  National  Science 
Foundation,  Walter  Seelig,  says 
that,  of  all  the  continents,  Antarcti- 
ca is  <AThe  coldest,  windiest, 
highest,  and  driest.11 

The  statistics  behind  those 
claims  are  startling. 


QTH  Antarctica 

•Coldest;  Antarctica  holds  the  all- 
time  world  record  for  cold — minus 
126.9  degrees  F,  recorded  *n  Vos- 
tok  on  August  24,  1960,  Antarcti- 
ca averages  20  degrees  F  colder 
than  the  Arctic. 

•Windiest:  the  strongest  winds  in 
the  world— up  to  200  miles  an 
hour — blow  through  Antarctica's 
Cape  Denison,  nicknamed 
"Home  of  the  Blizzard." 
•Highest:  Antarctica  is  more  than 
four  times  higher  than  any  other 
continent.  Its  average  altitude  is 
about  14,000  feet,  including  an 
6,000-foot  cover  of  ice  and  snow. 
•Driest:  it  rarely  rains  in  Antarcti- 
ca. Even  the  snow,  when  melted, 
totals  only  about  10  to  20  inches  of 
water  a  year  in  the  wettest  areas, 
along  the  coasts.  Scientists  esti- 
mate the  average  amount  of  pre- 
cipitation over  the  entire  continent 
to  be  only  two  to  four  inches  per 
year. 

One  Country,  Many  Prefixes 

Hamming  from  Antarctica,  ac- 
cording to  the  ARRL's  latest 
"DXCC  Countries  List,"  can 
come  from  at  least  14  different 
prefixes.  The  named  prefixes  are: 


ATG  (India) 
C£ 9  (Chile) 
DP©  (Germany) 
FTSY  (France) 
KC4  (USA) 
LU  (Argentina) 
OR4(8eigium) 
VK0  (Australia) 


VPS(Briiain) 
Y8  {Indonesia) 
2L5  (New  Zealand) 
ZS1  (South  Africa) 
ZXQ  (Brazil) 
3Y  (Norway) 
4K1  (USSR) 
SJ1  (Indonesia) 


Despite  the  array  of  prefixes,  all 
of  Antarctica  counts— under  AR- 
RL  rules — as  just  one  DX  country. 
Yet  claims  to  territorial  sovereign- 
ty in  Antarctica,  according  to  a 
U.S.  Department  of  State  publica- 


tion, have  been  made  by  seven 
countries:  Argentina,  Australia, 
Chile,  France,  New  Zealand,  Nor- 
way, and  the  United  Kingdom, 

History,  Geography,  Flora, 
and  Fauna 

Exploration  of  Antarctica  began 
about  AD.  650,  according  to 
"credible  legends  among  Polyne- 
sians/' as  historian  William  Bixby 
puts  it,  That's  when  islanders  in  a 
large  ocean-going  canoe  became 
the  first  humans  to  sight  the  ice  of 
this  strange  continent- 

In  1772-1775,  English  explorer 
James  Cook  was  the  first  to  sail 
completely  around  Antarctica,  but 
he  never  saw  the  landmass  itself. 


bryophytes,  and  algae— rarely 
grows  to  over  two  inches  high.  But 
there  are  almost  400  species  of 
mosses,  and  about  200  species  of 
freshwater  algae. 

Animal  life  is  somewhat  more 
abundant.  There  are  1 7  species  of 
penguins,  including  three  found 
nowhere  else:  the  Adelie  penguin, 
the  most  common  of  all  birds  in 
the  Antarctic;  the  Chinstrap,  the 
smallest  penguin;  and  the  Emper- 
or, the  largest,  growing  to  about 
38  inches  tall  and  weighing  up  to 
80  pounds.  Other  species  of  birds 
include  gulls,  terns,  and  alba- 
trosses. Seals  used  to  be  plentiful 
in  the  waters  off  Antarctica,  but  by 
the  1850s,  commercial  hunters 


"Antarctica  is  the  coldest,  windiest, 
highest,  and  driest  (continent). " 


The  first  sighting  didn't  happen 
until  nearly  50  years  later,  on  Jan- 
uary 30, 1820.  when  British  naval 
officer  Edward  Bransfield  ex- 
plored the  area. 

Ninety-one  years  after  that,  the 
ultimate  was  attained.  On  Decem- 
ber 1 4, 1 9"!  1 ,  a  Norwegian  expedi- 
tion led  by  Roald  Amundsen  was 
the  first  to  stand  at  the  South  Pole. 
But  it  was  only  31  years  ago,  on 
March  2, 1958,  that  the  first  cross- 
ing of  the  continent  was  complet- 
ed by  British  explorers  led  by  Vivi- 
an Fuchs. 

Antarctica  is  almost  circular 
and  covers  5.4  million  square 
miles,  about  the  size  of  the  conti- 
nental United  States  and  Mexico. 
tt  contains  nearly  ten  percent  of  all 
land  in  the  world.  Its  18,645-mile 
coastline  is  more  than  50  percent 
longer  than  that  of  the  United 
States, 

Because  temperatures  rarely 
get  above  freezing,  the  continent 
is  virtually  lifeless.  It  has  no 
forests,  brushes,  or  grasslands. 
The  vegetation — mostly  lichens, 


PALMER  STATION,  ANTARCTICA 
U.S.  Antarctic  Research  Pribram 


had  kilted  all  of  the  continent's  fur- 
bearing  seals. 

Whales  still  abound  in  Antarctic 
seas,  despite  mass  killings  by  the 
whaling  industry.  The  largest  ani- 
mal known  to  have  existed  in  the 
world  was  a  giant  blue  whale 
caught  off  Antarctica;  It  was  124 
feet  long  and  estimated  to  weigh 
about  a  ton  a  foot. 

The  natural  resources  of  Ant- 
arctica are  considered  to  be  the 
most  worthless  of  all  the  conti- 
nents. There  are  traces  of  nickel, 
copper,  iron,  gold,  and  other  min- 
erals, but  not  enough  of  any  of 
them  has  been  found  to  make 
mining  worthwhile. 

The  Future 

Nevertheless,  research  contin- 
ues. All  activities  must  be  "exclu- 
sively for  peaceful  purposes,"  ac- 
cording to  the  Antarctic  Treaty  of 
1959,  signed  by  12  nations  and 
later  endorsed  by  26  additional 
countries.  Military  bases,  fortifica- 
tions, nuclear  explosions,  and  dis- 
posal of  radioactive  waste  are 
specifically  forbidden. 

The  latest  published  report 
says  that  Antarctica  has  52  year- 
round  scientific  outposts,  rep- 
resenting  14  countries.  The  Unit- 
ed States  maintains  four  year- 
round  research  centers:  McMur- 
do,  the  largest;  Siple.  the  small- 
est; Palmer;  and  the  South  Pole 
station. 

Presumably,  all  the  staffers  at 
all  those  stations  would  agree  with 
James  Cook,  that  first  Antarctic 
explorer,  who  described  the  area 
as  Lands  doomed  by  nature  to 
perpetual  frigid  ness.  .  .whose 
horrible  and  savage  aspect  I  have 
nol  words  to  describe." 
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VIDEO  I.D.  BOARD 


'Custom  Graphics  with  your  Call  Sign 

>4  Screens  (2  Hi- res/2  color  bar) 

1 1  2  VDC  Operation 

►Instant  Video  ID 

'Vrdeo  Relay  for  switching  in  Live 

Camera  Video 
'Buitt-fn  Automatic  Sequencer* Timer 

(steps  through  all  four  screens) 

VDG*1  with  pre-programmed  calls: 

$89 

Cat!  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T,R.  77  •  Findlay,  OH  45840 
(419)422-8206 

ELKTRONICS 


V&GK 


KJIBLWH^WBAELK 


12S3BTR  77 

Mm  42?«Mft 


KABHLV 


Measure  Up  With  Coaxial  Dynamics  Model 

83  000 A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW"  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  in  CW  ^^ 

and  FM  systems  simply  and  quickly. 
Then  with  a  "FLIP"  o1  a  switch, 
measure  "PEAK  POWER1'  in  most 
AM,  SSB  or  pulse  systems.  Our 
Model  83QQ0A  features  a  complete  se- 
lection of  pi ug-in-elements  plus  a  2 
year  warranty- This  makes  the 
Model  83000A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
"PEAK",  you'll  like  "WATT"  you  see! 
Contact  us  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distributor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Cleveland.  Ohio  44135 
216-267-2233 
1-800-COAXIAL 
Telex  98-0630 

Service  and  Dependability. . .  a  Part  of  Every  Product 

See  us  at  Dayton,  Booths  401-402 


CIRCLE  9  OH  READER  SERVICE  CARD 


CIRCLE  186  ON  READER  SERVICE  CARD 


PLUG  INTO  PACKET. 


Simple  and  Easy. 

Here's  the  easiest  packet  radio  yet, 
you  don't  even  have  to  buy  a  TNC 
to  join  the  digital  revolution.  Just 
let  your  PC  do  the  work.  Plug  a 
PC  Packet  Adapter  into  any  ex- 
pansion slot  and  get  on  the  air  in 
minutes,  just  like  an  expert.  And 
rtlH  still  be  able  to  use  the  PC  for 
other  work!  The  complete  VHF 
system  is  only  5 139.95! 


Sophisticated,  Too. 

When  you  Ve  mastered  the  basics, 
use  the  PC* Packet  Adapter  for 
simultaneous  dual-band  HF/ 
VHF,  multieonnect,  BBS,  TCP, 
IP.  DXer's  PacketCIuster,  2400 
baud  (and  higher).  Even  use  the 
Developer's  Package  to  write  your 
own  packet  application. 


Software  Included. 

Unlike  others,  DRS1  includes  all 
the  software  you  need,  The  THS 

terminal  package  has  split  screen, 
file  save  send,  binary  file  transfer, 
print,  scroll,  review  and  more, 


2400  BAUD 


Many  areas  are  upgrading  their 
packet  nets  to  this  higher  speed. 
DRSrs  M-24  modem  for  2400 
baud  connects  simply  with  no 
modifications  to  your  rig  and  lets 
you  operate  both  1200  and  2400 
simultaneously  with  your  present 
radio.  Step  up  to  this  new  speed 
for  just  $79,95,  today! 

Call  or  Write 

for  complete 

Product  Catalog 


2065  Range  Road 

dear  water,  FL  34625 

ORDERS:  1-800-999-0204 
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Number  4 1  on  your  Feedback  card 


Propagation 


Jim  Gray  W1XU 
210  Chateau  Circle 
Payson  AZ 85541 

Good  DX  Activity 

April  wfll  be  nearly  as  good  as 
March  with  respect  to  HF  propa- 
gation. All  the  HF  bands  will  be 
very  active  during  the  day,  and 
most  will  continue  to  provide  good 
DX  until  long  after  dark — includ- 
ing 10  meters!  Six  meters  will 
close  around  or  shortly  after  dark, 
but  you  can  expect  superb  6  me- 
ter OX  on  many  days  of  the  month. 

Sofar  flux  will  be  high  during 
most  days,  but  the  penalty  for  an 
increasingly  active  sun  will  be 
frequent  flares  and  major  solar 
events,  all  of  which  adversely 
affect  the  earth's  magnetic  field, 
This  means  that,  although  the 
solar  flux  will  greatly  enhance 
the  ionosphere,  an  active  mag- 
netic field  surrounding  earth  will 
prevent  many  DX  contacts  to 
those  areas  where  you  most  want 
them.  However,  the  north-south 
paths  will  be  open  and  transequa- 
torial  propagation  will  be  good  on 
those  days  when  east-west  and 
over-the-poie  propagation  won't 
be  available  on  bands  above  40 
meters. 

Ionospheric  Disturbances 

The  biggest  problem  we  will 
have  to  face  is  some  very  dis- 
turbed ionospheric  and  possibly 
geophysical  upsets  {storms,  vol- 
canism,  and  earthquakes)  during 
the  first  week  of  the  month.  The 
earth's  magnetic  field  wr II  possibly 
reach  storm  levels  that  week,  no* 
tably  from  the  tst  through  the  7th, 
and  most  days  the  magnetic  field 
will  be  unsettled-to-active,  at  the 
very  least. 

Typical  of  unsettled-to-active 


by  Jim  Gray  W1XU 

magnetic  field  conditions,  propa- 
gation will  be  "spotty**  on  all 

bands.  There  will  be  frequent 
"echo1'  signals  on  bands  above 
30  meters  and  "blackouts"  on 
some  bands  on  a  couple  of  days 
due  to  solar  flares.  This  is  not  to 
imply  that  all  of  these  conditions 
will  occur  each  day,  but  it  does 
mean  that  you  can  expect  any 
one,  or  a  combination  of  these 
conditions,  during  this  period. 

Excessive  Ionization 

Readers  should  note  that  the 
ionosphere  can  become  too  ion- 
ized. This  causes  signal  absorp- 
tion on  the  lower  bands  (80,  40t 
30)  during  the  day,  and  these 
bands  won't  even  begin  to  sound 
good  until  after  dark  or  late  after- 
noon at  the  earliest.  It  seems  that 
you  can't  have  everything  all  at 
the  same  time  when  it  comes  to 
good  DX  "conditions. "  For  best 
results  on  1 60-30  meters,  try  ear- 
ly mornings  arxi  early  evenings. 

Note  thai,  when  making  fore* 
casts  at  least  three  months  in  ad- 
vance of  the  time  we're  consider- 
ing, it  isn't  possible  to  tie  any 
single  event  to  a  particular  day. 
The  best  we  can  do  is  to  indicate  a 
period  within  a  week  (hat  is  likely 
to  exhibit  the  phenomena  indicat- 
ed on  the  chart. 

The  rest  of  the  month  is  likely  to 
be  very  good,  with  the  exception 
of  a  day  or  two  on  either  side  of  the 
21  stf  when  conditions  will  be  only 
fair,  and  possibly  poor  for  one  day. 

Looking  Back  (or  Ahead?) 

It's  always  interesting  to  look  at 
the  predictions  made  several 
months  ago.  As  I  write  this 
column,  if s  mid-January t  and  I 
have  the  opportunity  to  evaluate 
my  predictions  to  see  how  Janu> 


APRIL 

SUN               MON               TUE               WED               THU                FRI                SAT 

1 

P 

2 

F-P 

3 

F-P 

4 

F-P 

5 
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o 

F 
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F 

10 
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11 

P 
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13 

F-G 

14 

G 

15 

G-F 

16 

F-G 

17 

G 

18 

G-F 

19 

F-P 

20 

F 

21 

F-G 
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G 

23  g 
30  g 
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G 

25 

G 

26 

G-F 

27 

G 

28 

G 

29 

G 

ary  followed  the  forecast.  One 
thing  is  immediately  apparent: 
The  propagation  is  even  better 
than  I  had  expected.  I  mentioned 
that  solar  flux  values  would  be 
holding  well  above  150.  I  didn't 
expect  them  to  be  well  above  250! 
On  a  couple  of  days  we  had  values 
above  290! 

Otherwise,  so  far  the  forecast  is 
bearing  up  pretty  well  under  the 
load  of  facts.  Last  week  (between 
the  9th  and  the  16th)  conditions 
did  exhibit  very  high  "A"  index 
values  (A  =  27  on  one  or  two  days) 
as  predicted,  and  there  were  very 
unsettled-to-actrve  magnetic  field 
conditions. 


EASTERN    UNITED    STATES    TO: 


The  VHF/UHF  contest  is  in  full 
swing  this  weekend  as  I  write, 
and.  also  as  predicted,  there  have 
been  some  good  openings, 

Looking  back  over  the  month's 
predictions.  I  find  that  some  were 
remarkably  and  even  exactly  Mon 
target/'  while  a  few  missed  entire- 
ly. All  in  all,  it  is  80%  accurate, 
which,  given  the  present  state  of 
our  knowledge,  is  about  the  best 
we  can  hope  for. 

Meanwhile,  have  fun,  and,  as 
always,  keep  that  radio  tuned  to 
WWV  at  16  minutes  after  each 
hour  to  keep  up  with  propagation 
and  solar-geophysical  events. 
See  you  next  month.  Good  DXf 
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800-882-1343 


SAVE 

ONJUN'S 

OVERSTOCK 

SALE 


ICOM 


IC-735 

LIMITED  TIME  WHILE 
SUPPLIES  LAST 

IC-37A 220  Mobile  LIST  $499.95 

NOW  ONLY  $299.95 


220  MHz 
FT-31 1  RM 
DUAL  BAND 
FT-109RH-HT 


List        Jim's 

429.95  249.95 
399.95  239.95 


KENWOOD 


List 

Juris 

R2-1  WIDEBAND  RCVR 

599-95 

Call$ 

HF  Equipment 

TS-940S/AT  Gen  Cvg.  Xcvr 

2499.95 

CallS 

TS-440/SAT  Gen.  Cvg.  Xcvr 

1449,95 

CaliS 

TS-140S  Compact  Gen.  Cvg. 

Xcvr 

949,95 

Call$ 

VHRUHF 

TS-790A  2m-7Gcm  1 .2  GHz 

1999.95 

CallS 

TS-71 1 A  All  Mode  Base  25w 

1059,95 

CallS 

TR-751 A  Alt  Mode  Mobile  25 w 

699  95 

CaltS 

TO-22lA2m45w 

459.95 

CaliS 

TM-2550A  FM  Mobile  45w 

519.95 

CallS 

TM-2570A  FM  Mobile  70w 

623.95 

Call  S 

TH-215A2mHTHasltAII 

jyy .  "3 

CaltS 

TH25AT  5w  Pocket  HT  NEW 

369.95 

CallS 

TM-721  A2rn/?0cm  FM  Mobile 

729  95 

Call  S 

TM-421 A  Compact  FM  35w 

469  95 

CallS 

TH45AT  5w  Pocke!  HT  NEW 

220  MHz 

38995 

Call  S 

TM-363QA  FM  220  MHz  25  w 

51995 

Call  S 

TM-321 A  Compact  25w  Mobile 

46995 

CallS 

TH-315A  Full  Featured  2.5w  HT 

419.95 

CallS 

3919  Sepulveda  Blvd. 
Culver  City.  CA  90230 

213-390-8003 


World  >s  Most  Powerful  CB 
and  Amateur  Mobile  Antenna 


Lockheed  Corp.  Test  Shows 

Wilson  1000  CB  Antenna  Has 

58%  More  Gain  Than  The 

K40  Antenna  (on  channel  40). 

In  tests  conducted  by  Lockheed  Corporation,  one  of 
the  world's  largest  Aerospace  Companies,  at  [heir  Rye 
Canyon  Laboratory  and  Antenna  Test  Range,  the  Wil- 
son  1000  was  found  to  have  58%  more  power  gain  than 
the  K40  Electronics  Company.  K4Q  CB  Antenna.  This 
meam  that  the  Wilson  1000  gives  you  $%%  more  gain 
on  both  trans  mil  and  receive.  Now  you  can  instantly  in- 
crease your  operating  range  by  using  a  Wilson  1000. 


Lockheed  •  California  Company 

Plant  2       Blag  250       D&pl  74-78 


A  Dfcwlan  at  h   hlmnf  Cotpcw rtlon 


Aug,  21.  7987 


krtC 


<&&** 

<*$&*" 


re*  Cm 
BHnfl 


Subject'  Campsfiailtfe  Gain  Tasting  ot  Citizen's  Band 

Antennae 
Rat;  Rye  Canyon  Antenna  Lob  Rle  IB7D529 


V* 


w»  te«  rrjfnpi^ad  reiat**  gam  mea*u*merts  or  your 
flttdari  XBO  Miaarma  uSm^  tfw  K-40  witonrta  as  ffte 
Th#  lact  «oa  oorcudad  win  0»  anaamaa 
on  ■  HI  ground  pune  with  a  aanawEMt  0* 
than  3Q0'  batwaan  tfta  trartamfl  and  laaf  amarmaa. 
antennas  «nj  tuned  by  the  standard  V5WR  mathod.  The 
results  nf  the  feet  are  tabulated  dsiow 

FREQUENCY  (MHZ)      RELATWE  GAIN  fdB)      RELATIVE  POWER  QAtN  (%} 

2C-96S  1-30  35 

27015 

27  OS 
27  IIS 
27  IBS 
27215 

Zf  .Zoo 
27.315 
27  365 
2/405 


t«?05Z9.   Cxcrrpt*  of    IhLi    report    are   tnVlci 


fit» 


Approved '    /      /" 


Loiffi  *TWbA^AntTTmi  ^ 

F lot t lamajnfC lea    Lafcnir*E  ory 


V.    C.    Wciktl  .   Croup   Engineer 
Ani  rnna /AfS   Support    LABoratory 


Guaranteed  To  Transmit  and  Receive 

Farther  Than  Any  Other  Mobile 
CB  Antenna  or  Your  Money  Back** 

New  Design 

The  Wilson  1000  higher  gain  performance  is  a  result 
of  new  design  dcveloprnents  that  bring  you  the  most 
powerful  CB  base  loaded  antenna  available. 

Why  Wilson  1000  Performs  Better 

Many  CB  antennas  lose  more  than  50%  of  the  power 

put  inlo  them.  The  power  is  wasted  as  heal  loss  in  the 

plastic  inside  the  coil  form  and  not  radiated  as  radio  waves. 

Wfc  have  designed  a  new  coil  form  which  suspends  the 

coil  in  air  and  still  retains  the  rigidity 
needed  for  support.  This  new  design 
eliminates  95  %  of  the  dielectric  losses. 
We  feel  that  this  new  design  is  so 
unique  that  we  have  filed  a  patent  ap- 
plication on  it* 

In  addition,  we  use  10  Ga.  silver 
plated  wire  to  reduce  resistive  losses 
to  a  minimum. 

In  order  to  handle  higher  power  for 
amateur  use,  we  used  the  more  effi- 
cient direct  coupling  method  of  match- 
ing, rather  than  the  lossy  capacitor 
coupling.  With  this  method  the  Wil- 
son 1000  will  handle  1500  wets  of 
power. 

The  Best  Yau  Can  Buy 

So  fiw  you  have  read  aboul  why  the 
Wilson  1000  performs  better*  but  it  is 
also  one  of  the  most  rugged  antennas 
you  can  buy.  It  is  made  from  high  im- 
pact thermoplastics  with  ultraviolet 
protection.  The  threaded  body  mount 
and  coil  threads  are  stainless  steel;  the 
whip  is  tapered  17-7  ph.  stainless  sled. 
All  of  these  reasons  are  why  it  is  the 
best  CB  antenna  on  the  market  today, 
and  we  guarantee  to  you  that  it 
will  outperform  any  CB  antenna  (K4Q 
Formula  I,  you  name  it)  or  your 
money  backf 


inductively  bast  kiaded 
••Call  far  **»n* 


Aa 


CALL  TODAY 

TOLL  FREE:  1-800-541 -nl  ft 
FUR  TOUR  NEAREST  DEALER 

WBsonlOQO 


tn 


w^. 


Think  &  Roof  Mount * . . , .  7V 

Magnetic  Mount  .„.■.•*...,...,  o" 
WWS€MJ  WOO  Thicker  .  .  .59" 

DEALERS  EnrliLUvr  dealer  arras  still 


Wilson 

ANTENNA  INC. 

#2  COMMERCE  CENTER 
HENDERSON,  NV  S9015 
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Others  May  Try  to  Imitate,  But... 


• 


• 


Advanced  Electronic  AwtficaTions.  Inc 


•OLf      PHASE      STBV 


THRESHOLD 


DCD 


PAKRATT  232 


HI. If         I 

TUNE                     | 

lit 

SEND      CONV 

HjQ           TFC 

-          *          » 

BU          CON        OWO       TRAMS 

STATUS 

MODE 


ASCII    BAUOOT 

Model  :•■     ^ 

> 

i 

S*i 

^^^MB> 

Morse  Code  -  Baudot  -  ASCII  -  AMTOR  -  Packet  -  Facsimile  -  Navte 

Amateur  Net  Price  $319.95 


It's  a  lesson  you  learn  very  early  in  life.  Many  can  be  good,  some  may  be  better,  but  only  one  can  be 
the  best.  The  PK-232  is  the  best  multi-mode  data  controller  you  can  buy. 


1  Versatility 


The  PK-232  should  be  listed  in  the 
amateur  radio  dictionary  under  the 
word  Versatile.  One  data  controller 
that  can  transmit  and  receive  in  six 
digital  modes,  and  can  be  used  with 
almost  every  computer  or  data  ter- 
minal. You  can  even  monitor  Navtex* 
the  new  marine  weather  and  naviga- 
tional system,  Don*t  forget  two  radio 
ports  for  both  VHF  and  HFt  and  a  no 
compromise  VHF/HF^CW  internal 
modem  with  an  eight  pole  bandpass 
filter  followed  by  a  limiter  dis- 
criminator with  automatic  threshold 
control. 

The  internal  decoding  program 
(SIAM011*  feature  can  even  identify 

different  types  of  signals  for  you,  in- 
cluding some  simple  types  of  RTTY 
encryption.  The  only  software  your 
computer  needs  is  a  terminal  program. 


PC  Pakratt  Packet  TX/RX  Display 


Facsimile  Screen  Display 

2  Software  Support 

While  you  can  use  most  modem  or 
communications  programs  with  the 
PK-232,  AEA  has  two  very  special 
packages  available  exclusively  for  the 
PK-232... .PC  Pakratt  with  Fax  for 
IBM  PC  and  compatible  computers, 
and  Com  Pakratt  with  Fax  for  the 
Commodore  64  and  1 28. 

Each  package  includes  a  terminal 
program  with  split  screen  display, 
QSO  buffer,  disk  storage  of  received 
data,  and  printer  operation,  and  a 
second  program  for  transmis- 
sion/reception and  screen  display  of 
facsimile  signals.  The  IBM  programs 
are  on  5-1/4"  disk  and  the  Com- 
modore programs  are  plug-in  ROM 
cartridges. 


3  Proven  Winner 

No  matter  what  computer  or  ter- 
minal you  plan  to  use,  the  PK-232  is 
the  best  choice  for  a  multi-mode  data 
controller.  Over  20,000  amateurs 
around  the  world  have  on-air  tested 
the  PK-232  for  you.  They,  along  with 
most  major  U.S.  amateur  magazines, 
have  reviewed  the  PK-232  and  found 
it  to  be  a  good  value  and  excellent  ad- 
dition to  the  ham  station. 

No  other  multi-mode  controller  of- 
fers the  features  and  performance  of 
the  PK-232.  Don't  be  fooled  by  imita- 
tions. Ask  your  friends,  or  call  the 
local  amateur  radio  store,  We're  con- 
fident the  PK-232  reputation  will  con- 
vince you  that  it's  time  to  order  your 
very  own  PK-232. 

Call  an  authorized  AEA  dealer 
today.  You  deserve  the  best  you  can 
buy,  you  deserve  the  PK-  232. 

Advanced  Electronic 
Applications,  Inc. 

P.O.BoxC-2160 
Lynnwood,  WA  98036 

206-775^7373 


AEA 


Brings  you  the 

Breakthrough! 


CIRCLE  65  ON  HEADER  SERVICE  CARD 


A  high  performance  HF  rig.. . 
with  a  great  receiver  and  full -power 
transmitter.  Light  in  weight  and  low 

in  price. 

ThisisYaesu'sFT-747GX. 

Whether  you  re  a  novice  or  a 
veteran,  it's  a  great  way  to  start.  And 
a  great  way  to  go. 

DX  ready.  The  747  packs  a  fall 
100-watt  RF  punch  on  160  to  10 
meters,  with  continuous  receive  from 
100  kHz  to  30  MHz. 

And  its  control  panel  is  refresh- 
ingly simple.  So  you  can  hop  around 
the  band/arf  to  nail  those  DX  stations. 
While  other  guys  are  warming  up 
their  amplifiers,  vou  can  be  working 
theDX! 

Multimode  versatility.  The 
FT-747GX  is  ready  to  go  on  LSB,  USB, 
CW,  and  AM  With  provision  for  the 
FM-747  FM  unit -great  for  watching 
10  meter  repeaters. 


You  get  20  memories  to  store 
frequency  and  mode.  Dual  VFOs 
with  split  frequency  operation  for 
DX-pedition  work,  And  manual  band 
scan  plus  auto-resume  memory  scan 
via  the  microphone  up/down  buttons. 

Great  receiver.  Utilizing  a 
directly-driven  mixer  the  FT-747GX 
receiver  features  superb  overload 
protection.  You  also  get  factory 
installed  narrow  CWmtd  AM  filters. 
A  one-touch  noise  blanker  All-mode 
squelch,  RIT  And  a  20~dB  attenuator 
for  local  QSOs. 

Lightweight  construction. 
Housed  in  a  metallized  high-impact 
plastic  case,  the  FT-747GX  weighs 
in  at  about  7H  pounds !  With  the  loud- 
speaker mounted  on  the  front  panel 
for  maximum  audio  transfer.  And 
internal  heatsinking  for  the  trans- 
mi  tter,  rated  at  full  power  for  FM, 
packet,  RTTY,  SSTV  and  AMTOR  when 


used  with  a  heavy-d  u ty  power  supply. 

Available  options.  FC  1000  or 
FC-757AT  Automatic  .Antenna  Timers. 
FL-7000  500-watt  .Automatic,  Solid - 
State  Linear  Amplifier.  TCXO-747 
Tfemperature-Compensated  Crystal 
Oscillator.  FAS -1-4 R  Remote  Antenna 
Selector.  FRB  757  Amplifier  Relay 
Box.  FP-700  Standard  Power  Supply. 
FP-757HD  Heavy-Duty  Power  Supply. 
MMB-38  Mobile  Mounting  Bracket. 

Discover  the  price/performance 
leader.  Check  out  ftiesu's  low-cost 
FT 747GX  at  your  Yaesu  dealer  today. 
Because  now,  Yaesu  puts  priceless 
DX  into  your  price  range. 

Tfoesu  USA  17210  Edwards  Roadt  Cerritos,  CA 90701 
(213 1 404  2700.  Repair  Service:  (213 )  404 -4  W 
P&rts:  (213)  404  4B4I  Prires  and  specifications 
subject  to  change  without  notice 
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Fill  your  logbook. 
Without  emptying  your  pocketbook. 


..pacesetter  in  Amateur  Radio 


This  HT  Has 

TH-215A/315A/415A 

Full -featured  Hand-held  Transceivers 


Kenwood  brings  you  the 
greatest  hand-held  trans- 
ceiver ever!  More  than  just 
"big  rig  performance;'  the 
new  TH-215A  for  2  m7 TH-315A 
for  220  MHz,  and  TH-415A  for 
70  cm  pack  the  most  features 
and  the  best  performance  in 
a  handy  size.  And  our  full  line 
of  accessories  will  let  you  go 
from  hamshack  to  portable 
to  mobile  with  the  greatest 
of  ease! 

•  Wide  receiver  frequency  range. 
Receives  from  14V 163  MHz. 
Includes  the  weathei  channels! 
Transmit  from  144-148  MHz 
Modifiable  to  cover  141-151  MHz 
(MARS  or  CAP  permtt  required), 

•  TH-315A  covers  220-225  MHz, 
TK-415A  covers  440-449.995  MHz, 

•  5,  2.5,  or  1,5  W  output,  depend- 
ing on  the  power  source.  Sup- 
plied battery  pack  (PB-2)  provides 
2.5  W  output,  Optional  NiCd  packs 
for  extended  operation  or  higher 
RF  output  available. 

•  GTCSS  encoder  built-in.  TSU  4 
CTCSS  decoder    ptional 

•  10  memory  channels  store  any 
offset,  in  100-kHz  steps. 

■  Odd  split,  any  frequency  TX  or 
RX,  in  memory  channel  *'0T 

•  Nine  types  of  scanning!  Includ- 
ing new  "seek  scan"  and  prior- 
ity alert.  Also  memory  channel 
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out. 


•  Intelligent  2 -way  battery  saver 
circuit  extends  battery  life.  Two 

battery-saver  modes  to  choose. 
wrth  power  saver  ratio  selection. 

•  Easy  memory  recall.  Simply 
press  the  channel  number! 

•  12  VDC  input  terminal  for  direct 
mobile  or  base  station  supply 
operation.  When  12  volts  applied, 
RF  output  is  5  W!  (Cable  supplied!) 

•  New  Twist- Lok  Positive- 
Connect  locking  battery  case. 

•  Priority  alert  function. 

•  Monitor  switch  to  defeat  squelch. 

Used  to  check  the  frequency  when 
CTCSS  encode/decode  is  used  or 
when  squelch  is  on. 
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•  Large,  easy-to-read  multi-func- 
tion LCD  display  with  night  light. 

•  Audible  beeper  to  confirm  key- 
pad operation.  The  beeper  has  a 
unique  tone  for  each  key.  DTMF 
monitor  also  included. 

•  Supplied  accessories:  Belt  hook, 
rubber  flex  antenna,  PB-2  standard 
NiCd  battery  pack  (for  2.5  W  oper- 
ation), wall  charger,  DC  cable, 
dust  caps 


Optional  Accessories. 

•  PB-1: 12  V,  800  mAH  NiCd  pack  lor  5  W 
output  » PB-2: 8.4  V.  500  mAH  NiCd  pack 
(2,5  W  output)  ■  PB-3   7  2  V,  800  mAH 
NiCd  pack  {IS  W  output)  ■  PB-4:  7,2  V, 
1600  mAH  NiCd  pack  (15  W  output) 

•  BT-5  AAcelt  manganese/alkaline  battery 
case  ■  BC-7  rapid  criarger  for  P6-1.  2,  3. 
or  4  *  BC-8  compact  battery  cnarger 
-  SMO30  speaker  microphone  *  SC-12.  13 
soli  cases  *  RA-3.  5  telescoping  antennas 
■  RA-8B  SlubbyDuk  antenna  *  TSU-4 
CTCSS  decode  unit  ■  VB-2530;  2m4  25  W 
amplifier  (1-4  W  Input)  ■  LH-4,  5  leather 
cases  *  MB-4  mobile  bracket  •  BH-5 
swivel  mount  •  PG-2V  extra  DC  cable 

•  PG-3D  cigarette  lighter  cord  wrth  filter 


Complete  service  manuals  are  available  tot  ail  Kenwood  transceivers  ana  rnosi  accessor  res 
Specifications  ana  pnczs  aro  subject  W  change  wnn-out  nouce  or  obligation 


KENWOOD  USA  CORPORATION 
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